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Introduction

]

Explanaﬁion-gglﬂbrkahop

A three-week summer workshop in attacking the problem
of teaching mathematics to the reluctent learner in secondary
schools was held at the University of Nebraska, Lincoln, '
Nebraska, during the summer of 1971 under the direction of
Milton W, Bsckmann, Supervisor of Mathematics end Professor

- -‘lﬂy_—.ﬂ—

of Secondary Educatdon and Jack L. Beal, Graduate Assisteant.

Purpose of the Workshop

The purpose of the workshop was to:
(1) better prepare qualified secondary teachers
to teach mathematics t¢ low achievers

(2) collect, review, and develop new methodologies ~

and materials for teaching the reluctant learner in mathe-
matics ’ A

Units Developed

a, Competencies considered

Some time ago the directors of the National Council
of Teachers of Mathematics created a Commission. Its
assignment was to decide the basic mathematics needed for
personal use by every citizen....not just for those who -
planned to go to college or for these engaged in technical
professions and trades. Just recently the directors of
the National Council of Teachers of Mathematics selected a
Committee on Basic Mathematical Competencies. It is listing
what is believed to be the basic minimum matl.ematical
competencies and skills needed by enlightened citilzens,
We received the tentative list. The 29 competencies seem
to form a subset of the more recently proposed competencies.
The units were written to help students achleve these
competencies.

b, Units to be used as Supplementary Materisls
These units are to be used to supplement the
teacher ’s regular rresentations and are not meant to be
self-contained Learning peckets. The units were designed
for but nnt exclusively for students who score below the
30 percentile on a standardized achievement test,

¢ce Chanees to made for Local Conditions
Realizing that all districts operate under
different conditions, tha teacher should feel free to
adapt these materials to his own students.

-
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d. Organizational Pattern ‘

Units were organized around the following pattern.
Competency 4
Instructional Cbjectives '

Activity 1
Suggested materials
Directions to the student
Suggested strategies
Activity 2
eto,

Attainment of the listed instructional objectives for any
one unit indicates the student possesses part if not all of the
competency. The teacher may find 1t necessary to use more than
one unit in order to help the student achieve the entire compestency.
The instructiona) objeotives will help the teacher determine that
part of the competency taucht by the activities in the unit., It
should be possible to uae one or all of the asctivities in a unit
independent of cach other. For example, if Activity 1 requires
some materials that the teacher does not possess, then he may
choose to use Activity 2.

The directions to the students should be sufficiently
clear to be used by individual students with minimal directions
from the teacher. In fact we suggest that the teacher write
the directions to the students on 5 x 8 cards.

Under suggested strategies, the suggestion that students
work in small or large groups may be found. It was not our
intent that all activities need to be dona individually.
Therefore, we have also included small and large group work.

Final Editing Is Not Complete.

Participants of the workshop felt that these units
would prove exceedingly helpful to their students. Time was
a factor due to the large number of units that were developed,
consequently final editing is not complete for all units,

k1
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Compotency/Cbjective ' Page

l. Ability to pérceive patterns displayed by means
- of sequences of spécifig instances.

a, Identify Fibonacol Sequences | 1al \

b, Identify interesting propertles of Fibonacecl
Sequence. l-4

c. Given a sequence of events that illustrate a
pattern, the student will be able to make _
a generalization desoribing the pattern. ' 5«1

2, Tescribe a given positive rational number using
decimal, percent, or fradtional notation.

a. The student will be able to change a percent .
to its decimal equivalent, 12 - 19

3 wrlte an equivalent fraction for glven fractions,
such as 1/2, 2/3, and 3/5.

a. Given a fraction not in lowest terms, the
student will be able to write the equivalent
fraction in lowest terms. 20 - 26

®

b, Given a fraction, the student will be able
to write at least one eguivalent fraction, 20 - 26

4, Use the standard algorithms for the operations
of arithmetic of whole rational numbers,

a. The student will be able to add single
digit numbers, 27 - 30

b. The student will be able to Jdesignate the
addends and sum. 27 - 30

c. The student will be able to state addition
facts of numerals 1 - 10, 31 - 34

d. The student will be able tc state subtraction
facts of one digit numerals less than 2G 31 - 3b
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two numbers between 5 and 10, given the
nultiplication facts up to 5 x 5 and the
addition facts,

Given a simple multiplication problem the
student will be able to give an inverse
relationship and find the answer.

Given a simple division problem, the student
will be able to give an inverse relationship
and find the answer.

Given a simple division problem in which the
divisor and dividend are only one number,

_the student can find the quotient.

Given a divisicn problem in one of three
forms, the student can recognize which member
of the problem is the diwisor, and which is
the dividend,

Given a division problem in which the divisor
is a one digit number and which has no
remainder, the student can find the quotlent.

Given a division problem in which the divisor
is a one digit number and which has a
remainder, the student can find the quotient,

Given a division problem with a two digit
divisor-~units digit less than 5, the student
can find an answer.

Civen a division problem with a two digit
divisor--units digit equals 5, the student
can find an answer,

Given a division problem with a two digit
divisore=units digit greater than 5, the
student vill find an answer,

Solve addition, subtraction, maltiplicatior and
division problems with fractions having denominators
less than twenty.

a.

Given a fractional addition or subtraction
problem having denominator less than 20, the
student will be able to solve it.

L RURCREA 04 3‘“‘3.‘:‘.1.}. .'R'I’-.s}g,:g P a o el t

55 - 64

65 - 72

73 - 80

51 - 82

83 - 86

587 - 92
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numbers, and vhole numbars to perform the :
student can perform the required subtraotion, 93 - 95

6. - Solve additon, subtraction, miltiplication and ~'
divieion problems with dooimal_ fractions.

a, Given any combination of decimals and whole

2&%%352{13%? student can perform the required 96 - 98

7. Construct a true mathematical statement from a
given verbal problem.

~as The student will recognize mathematical
phrases and he able to translate verbal
phrases iato those involving symbols and
vice versa., Student will give example: of
mathematical phrases orally and in writing,
The student will produce phrases using symbols,
having been given word phrases and vice versa. 99 - 100

. b. The student will construct mathematical
, sentences using phrases combined with symbols
. : for equality and inequality. 101 < 102

c. The student will be able to write open
seniences given certain conditions to be met,
Given an open sentence, the student will be
able to make up a verbal problem to fit it. 103

8. Solve simple linear equations,

a, The student will transform open sentences
into true sentences without using the axioms, 104 < 105

b. The student 1ill find an operation which undoes
a given one, 106 -« 107

c., The students will be able to use the multiplication
axiom in solving equations, 106 - 109

de The student will be able to sclve open
sentences throvgh use of the axioms, 110
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Ry 9., Construot a graph indicating the relationship TN ' "
. of two variables from a given set of data, ' &
a, Given a grid with a horizontal scale and - o
o a vertical socalo, the student should be able : . e
to locate on this grid points corresponding X
to an ordered pair. 1l - 117
b, Glven a point on a grid, the student should
be. able to write the ordered pair that describes
the location of this point. 118 - 120
¢c. Given a grid and a set of ordered palrs the
student should he able to draw the design
formed by the points located by the ordered )
pairs, : 121 - 125
H
10, Describe parallel lines, perpendicular lines and
intersecting lines using drawings or intuitive
concepts,
a. The student can recognize a line segment
from drawings and objects in his surroundings. 126 - 127
_ b, The student can recognize and describe
. parallel lines from drawings and obJjects
in his surroundings. 128 - 130

c¢. The student will be able to recognize
intersecting lines. 131 - 132

d. The student will be able to recognize
perpendicular lines. 133 - 136

6. The student will be able to classify lines as
parallsl, perpendicular or intersecting. 137 - 13

1l. Classify simple plane figures by distinguishing
some of their properties,

a, The student is able to group the triangles
from a given set »f triangles into subsets
of equ’lateral isosceles,; and scalene
triangless and he is able to name the
respective subsets, 139 - 141

b, The student is able to select the triangles

and quadrilaterals from a sct of models of
polygons., 142 - 144

vii
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of the third angle of a triangle when the ¥

measure of two of the angles are known, 45 - 146 e

fé

. . -y

12, Compute the perimetér of a given polygon.

a, By use of measuring instruments the student
should exhibit the ability to determine the .
perimeter of plane geometric polygons. . 147 T

b. The student demonstrates his ability to
compute the perimeter of polygons through
estimation and the use of standard units and
by using a formula, 148 -« 150

13. Compute the area of a rectangle and of a triangle.

a. Given a rectangle and a triangle, the student
will be able to compute the area of each
figure. 151 - 153

14, Construct bisectors of lines and angles.

. a., Given an angle, the student will be able to
divide the angle into two equal parts. 154 - 158 -

b, Gilven a line segment, the student will be
able to locate the midpoint. 159 - 162

15, Identify the conditions for similarity of
triangles and use the properties of similarity
to solve problems,

a, The student ill be able to recognize similar
triangles and solve problems relating to
similar triangles, 163 - 166

16, Classify solid figures by distinguishing some
of their properties,

a, The student will be able to select a cube
from a set of geometrie solids. 167

b, The student will be able to identify the
six congruent faces, the twelve straight
line edges, and the eight vertices of a
cube. 167

viii
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12,

19,
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The student will be able to determine the
two-dimensional patterns that can be used

to construct a oube, and will construct one

or more cubes from these patterns.

Apply the common English measures of length,
volume, weight, time, money, and temperature.

a,

Coe

The student will be able to find the length
of the edges, the areas of the faces, and
the volumes of selected cubes,

Given an object to be measured, the student
can give its length--accurate to the nearest
unit of measure,

Given an object to be weiéﬁéd, the student
can give its weight--accurate to the nesarest
unit of measure,

Given a surface to be measure, the student
can give its area--accurate to the nearest
unit of measure,

Give a rectangular container, the student
will be able to measure it with standard
cubic measure,

Convert from one measure to an equivalent one
with larger or smaller units in the FEnglish
System,

8.

Having become acquainted with the English
units of measurement, the student will
determine relationships between these units.,

Convert, using tables, Fnglish to metric measure
and conversely,

e

Given a measurement of length in the #nglish
or fietric Systems, the student will be able
to convert to the other systenm.

Given a measurement of weight in the Unglish

or Metric System the student will be able
to convert to the other systenm,

ix

L

168 « 171

o~
172 - 173
174 - 175
176

177

178

179 - 182

134
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. 20, Recognize that no measur ‘ent is precise,
e - a. Given a compass the student will determine . . o %
e which lines are longer than a given line. 185 N

b, Given seven line segments, a group of students : .
will each measure the items, accurate to "
the nearest 1/16 of ah inch and nearest
millimeter, record this information and then .
compare the results. ' 186

21, Use metric units of length, mass and volume in
making measurements,

8., Given a set of objects, or drawings of same,
' the student will measure, calculate, and. report
on volume expressed in metric units, 187 - 183

b, Given a graduated milliliter measuring cup,
the student will measure a milliliter, .
centiliter, and liter, 189

22, Use stardard measuring devices of length, area,
‘ volume, time, and temperature to make measurements,

a, Given a group of line segments, the students
will measure them accurately to the nearest
inch, 1/2 inch, 1/4 inch, and 1/8 inch, 150 - 192

b, Given various scales, the student will
weigh objects, record their results, 193

c¢. Given thermcmoters of Fahrenheit knd Celsius
(Centigrade) scales, the student will take
the temperature of six water samples. 194

de The student will be able to measure and
draw a line segment using a ruler, 195 - 196

e. The student will be ab%e to draw and
measure an angle of 90  using a protractor, 195 - 196

f. The student will be able to draw and measure
angles using a protractor, 197 - 199
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23. ‘Rotind off Meamiremants to thusnoc&iit inlu wit. o R
- of the measuring device used such as rulsra, ] , it
protractors and thermometers, )
a, Glven various angles and geometric shapes, . =

the ' student will use & protractor to measure ' '
the angles to ‘the nearest degree. 200 - 202

“>

. \ .

‘be Glven a map with a list of cities and their
respective population the stuuents will .
round off this figure to the nearest hundred, . 203 - 205

¢. Giwen printed centigrade and fahrenheit : o .o
‘ . thbrmometsr scales, the student will nound . o . o
. | off tomparable temperatures., 203 - 205 . ‘

2k, ‘Predi§t the probability of simple events occuring, ‘ - f-

a. * Through the usé of simple devices the student ' _ o
should demonstrate and predict the probabmllty : . oot
or simple events occuring, o 206 - 211 -

25. 'Plan a budget including record keeping of personal
and travel expenses.,

. a. Given the hourly rate and the number of hours
' worked during & week, the student should bs
able to determine the weekly and bi-weekly
wages, _ 212 -~ 215

26. Use adders and/or calculators to solve addition,
subtraction, multiplication, and division problems,
a. To be able to add a series of one, two, three,
or more eight digit numbers with .an adding

machine, ' 216

b. To be able to subtract whole numbers and
decimal numerals, 217 - 219

¢, To be able to multiply, vhere the multiplier
is a one digit numeral with the adding machine. 220 - 223
7. Mrite simple sentences showing the relation =,

<, ~s for two given numbers,

as, The student will be able to correctly select

either =, <, or >, to make x y a true
. statement for given values of x and y. P2l . 229
xly
Q -
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S COHPBTENCY. Abtlity to percelve patterns displayed by means of

sequences of specific iastances.

OBJECTIVES: “u
1. Identify Fibonacci Sequence.
2. Identify interesting properties of Fibonaccil Sequenoe

-

L4

ACTIVITY 1l: A teacher directed class activity to discover the
Fibonacci Sequence. :

Suggested llaterials: '

1. Historical Background: TFibonaccl was an Itanlian who
lived about 700 years ago. He wrote one of the first
books in Europe about Hindu-Arabic numbers which are
our number symbols as we know them today. Fibonacci's
book showed how the use of the Hindu-Arabic system -
simplified calculation. He invented many methods of
computation and explained them in. his book. Fibonacci
had a problem in his book which has many interesting

relatiornis today. The problem asks: How many pairs of . -

rabbits are born of one pair in a year?

2. Overhead or chalkboard spcce on which to plot the
rabbit population problem and tally the number of
rabbits, thus developing the Fibonacci Sequence. Let
the class discover the pattern and continue the

sequence,
Date Pairs . Pairs of Pairs of Total
i Adults Bapies  Pairs

(A) - (B) '

Jan 1 4 1 0 1

AN
Feb 1 A i3 1 1 2
A \
Mar 1 A 15 A 2 1 3
\ I /\
Apr 1 A B A B A 3 2 5
4\ ! /\ I A
hay 1 A B A B A A B A 5 3 8
AN T A N T WA N B AN

Jn 1 ADBAABABAAS3ABA 8 5 " 13

Jul 1 ? ? ) ?

Aug 1 ? ? ? ?

Sep 1 ? ? ? ?

OCt l ”? ? ? 2

Hov 1 ? ? ? ?

Dec 1 ? ? ? ?
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' 2

Directions for Students: .

. One of the great mathematicians of all times was
Leonardo da Pisa, often nigknamed Fibonacci or son of
nature. He nmiade many eéxclting discoveries in mathe-

. matics that some of you might want to read more about.
However, he is remembered mainly for a sequence of numbers:
1, 1, 2, 3. . . . to which his name has been applied.

. The sequence is derived from a hypothetical problem
stated in his book thus: "How many rabbits .can be
produced from a single pair in a year if it is supposed
that every month each pair begets a new pair which from
the second month beoomes productive."

- Suggested Strategies: s
Let the class develop the sequence, making sure that

everyone "discovers" the pattern. Bulld a sequence
for the first 20 termsm

ACTIVITY 2: Perceive the pattern displayed by selecting a number
from the Fibonacci sequence other than the first one. Square
this number. Now multiply the numbers just before and after
this number., How do your answers compare?

Suggested liaterials:
Fibonacci sequence, papcr, pencil.

Directions to Students:
Build a table such as this and enter 10 examples.

Number to Result of lumbers to Product How the answers
be squaréd squaring e multiplied compare

5 25 3 x 8 24 2 + 1 = 25

8 64 5 x 13 65 65 - 1 = 6b

ACTIVITY 3. Any triple of Pfibonacci numbers such that the middle
onc has an even subscsoipt will produce an absolute differ-
ence of one. i.e. (5 x 13) - 8% = -1,

Suggested liaterials:
iriting materials.
Oak tag square 8" x &" measured off as f'ollows:



ﬁ%yr. Directions for Students: | ' >

%"l’ Below is the Fibonacci sequence in one to one

. cSrrespondence with F and the proper subscript.

' Choose any Fibonacci number with an even subscript,
square the number, then multiply the number before
and after- and the difference will be 1 or -l.

1, 1, 2, 3, 5 8, 13, =21, 3 |

R

Fi F, Fy F, Fg Fg Ry Fg Fg

Look at your oak tag square. What is the area?
Now cut it into 4 pieces and rearrange these pieces in

the fgrm of a rectangle. ¥
5 -1
£ - £
L "/
. 7 :5— N

- o o

Uhat is the area of this rectanglef (65)
ilow arrange the pieces in the form of a triangle.
what is this area? (65)

Sugisested Strategies:
ilhat other unit measures could you use to make this
magic trick? Lemember the 8 had an even subscript.
Try 21.

ACTIVITY 4:

suggested ilaterials:
I'ibonacci sequence, paper, pencil.

Directions to Students:
. Select a Fibonacci wumber., Square this number.
hultiply the second number before and the second
number after. Compare the two answers. 15 therec a
pattern?




. - b,
ﬁfil' Build a table such as this and enter 10 examples.
! Number to | Result of | Humbers to be | Product |.How does square
be sdquared | squaring multiplied compare with
product?
25 2 x 13 26 26 - 1 = 25
P 8 6% 3x2l 63 63 + 1 = 64

ACTIVITY 5: Any two consecutive Fibonacci numbers multiplied
together will give the product of the numbers on elther side
by plus or minus 1. ‘

suggested liaterials: ’
Uriting materials. A sequence of Fibonacci numbers.

Directions for Student: :
Build a table such as this and enter 10 examples.

Two consecutive Product ilumbers on Product How do
Fibonacci elther side products
numbers compare?
‘l’ 1, 2 2 1, 3 3 2+ 1 =3
2, 3 6 1, 5 5 6 - 1=25
3, 5 . 15 2, 8 16 15 + 1 = 16
5, 8 40 3, 13 39 luo -1=39
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COMPETENCY: Ability to perceive patterns displayed by means of sequencés
of specific instances,

OBJECTIVE:

Given a sequence of events that illustrate a pattern, the
student will be able to make a generalization deseribing the
pattern,

ACTIVITY 1: Tangrams

Suggested Materials:
cardboard, vonstruction paper or ocak tag, glue, scissors,
ditto copies of the student worksheet

Directions to student:
Follow the iustructions on your worksheet,

Suggested strategies:

“As a background for this activity, the teacher could tell
the following story or it could be printed on the studentts
worksheet:
Tan, a Chinese nobleman, had a square ceramic tile he
valued very highly, One day he dropped the tile, and it
broke into seven pieces., Tan spent the rest of his life try-
ing to put the tile back together, He never made the

. square, but he found many other shapses.

ACTIVITY 2: Pattern for multiplying by 1l

Suggested materials:
ditto copies of student worksheet

Dirsctions to student.:
Follow the instructions on your worksheet.

Suggested strategies:
After the students understand the pattern illustrated
on their worksheet, the teacher may want to direct them to
modify the pattern. For example, vhere the sum of the
digits in greater than 9 as in 57 x 11 = 627,
Also, tiis pattern could be extended to 3 or more digit
numbers,

ACTIVITY 3¢ Dequences (small group or individual activity)

Suppested materials:
materia’ to use for counters, this might be chips, beans
kernels of corn, or pieces of raper; uvorksheets

. iirections to student:
Forlowr the instructions on the srorksheet,
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ACTIVITY 1: workshset

Directions to the student:
1, Cut around the cutside of the large from page 2
of the workshest, °Then glue :Lt on . hu vy paper given
“to you by your teacher, Cut the smaller numbered pleces
apart, Fracllce making some designs with these pleces.

2, a.
b.
C.

d.

8.

Try to find 2.2. *s that will make a shapes like

Use 2 " 's to make a ' .
Usea ; © and 2 .~ 's to make another
Use all 7 Pleces and make the large’ as shown

on this workshest.

—— e epa
s

6.

Wow put your 7 tangram pleces back into a square.

<



M&H._ - ACTIVITY 4: Divieilbility by.3 (teacher directed) Magloc Game

Suggested materials:
Explanation of the Maglo Game eheet

Directions to student:

l, The teacher will ask you to give him a number, It
can be any number,

2, The teacher will add one number to the digits and the

- new number will then be divisible by 3,
He will add the number anywhere you want him to add it;
before your nunber, in the middle or at the end.

3« The new number will be divisible by 3. Divide the new
number by 3 to make sure the teacher didn't. make a
mistake,

Y

Suggested strategles:
1, A good motivational idea would be to have the

students try this game on their parents or friends.
2, When you use the word *'divisible', be sure that they
understand the meaning of the word,

4

7

w3
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CACTIVITY 2 tericsheet ]
Directiona to the student: ' &
This study will show how you can use patterns to help you
multiply by )1 easily, Look at the following examplos carefully, -
Notice the " | and (C . They are trying to tell you something.

(a) 23~ () ?5 (e) "5 ¢
1 el - L& AL
x223 :: t 35 ) . "v u".s . ‘f+
5 v A . @E b

In the following problems some of the work has not been
written on the paper. Complete these problems by putting a number
in the [} or (> + Use the pattern of problems a to f.

. 14""“—\",;' )

@ W (e) Blxi=gol  (£) &Fr
x 11 \ A . x 1l
33 : 227 }.+ _
3 (T4, K! 297 '-"‘
(g) g (h) A6l (1) B3ix1l=5
x 11 Cx 11 e
gz : Yy " 71 . Lo -....;.....-
- _
79, "lz
Answer these questions: .

1l How did you know to put a 2 in [ 4in (g)?

2., Do you see a pattern that will help you know what to put in the g
for part (h)3 -

36 Nha% ?ifferent pattern tells you to put an 8 in the | ;i
in (£)?

4, Explain this pattern to your teacher or one of your friends,

un
.

Use your patterns to find these answers. Do not write out the
work,
ExamplQe=
-
(a) 21« (b)
§231%
rall

=

X

(c) 41 x 11 = (d) 52 x 1l

3
M
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w—. ACTIVITY 3t MWorksheet | -

10,

Look at this list of numbers--l, 3; 5, 75 9. On your work table make
rows of beans to represent each number, Your work would start like thlse-

Continue your work on tha table until you have a row for each number
in the list, Try to represent the number that would come next after 9,
Whatsis 1t? What is special about the rows of beans? We would say
this list of numbers is special because they follow a pattern, Do

you sea the pattern? Write the next three numbers in this list,

Look at this list of numbers--3, 7, 11, 15, . « Use rows of beans to
find the pattern, Write on your paper the next four numbers that would
come in this list when the same pattern is followed,

Here is another list of numbers. Use rows of beans to find the
pattern, (Notice that this is a different kind of pattern.)
03191’2’3’5’8’]‘3’0 e o

What number would come next in this list?

Here is another kind of pattern shown in this list. Can you find it?
Use the same method we have been using,

19291“’:89169- o o

Again, write the next four numbers in the list,

Here are some lists that follow some pattern. ‘here there 1s a box,

a number has been left out of the list, See if you can use what you
have learned to fill in the proper number in the boxes.

1. 2,4, 38, Q

2¢ 25 5,8, U, 14

3. 35 6, 0, 12, 15, J
by 1, 4,9, 0, 25

5. 35353, I1,3

) .

N



ACTIVITY 4: Explanation of the Magic Game

Idea of the game: The students give a number and the teacher, using

the rule for divisibility by 3, will add one diglt (placed
anywhere in the number) and make the number flivisible by 3.

Rule of divisibility: A whole number is divisible by 3 if the sum

of the digits 15 a multiple of 3, Therefore, when a student
gives a number, the teacher adds the sums of the digits
mentally and then adds whatever number is necessary to make
the sum a multiple of 3, '

Example of the g¢ "+t The teacher explains the game to the students

and has oue student give a number. Suppose he gives 3421,
The teacher adds a 2 anywhere in the sequence of digits (to
make the sum of the digits Givisible by 3) such as 34212,
Then divide by 3, getting a quotient of 11404 remainder O
which shows that it is divisible by 3.

The student may give a number that is already divisible

by 3 such as 3945, In such a case you can say that it

is already divisible by 3 or, to keep the game going, add

3 or 6 or some other multiple of 3 in the sequence of digits.

In each case by sure that either the teacher or the student
carries through the checking of the solution to make sure the
number is divisible by 3.

Continue this game and ask for volunteers who think they
understand how you decide what numbers to add in the sequence
of digits, Have them keep it a secret until as many as
possible discover it on their own., Then the class or group
could discuss how to check 1f a number is divisible by 3.

2
£ ¢

-

i
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COMPETENCY: Describe a given positive rational number using decimal,
percent, or fractional notation,

OBJECTIVES: The student will be able to change a percent to iis decimal
equivalent,
Examples:. (a) 64% = .64

(b) 5%= ,05
(e) 6 4% = 6,55 = .065
(d) W7d = 1.47
ACTIVITY 1: Mathematical Bingo (3se Instruction Sheet I)

Suggested materials:
' pencil, paper, Mathematical Bingo cards, small pasteboard
squares

Directions to student:
1, Place your Mathematical Bingo card face up on your desk.

2. Cover the center square marked "Free" with one of the
small pasteboard squares.

3. The teacher will draw problems from container one at’
. a time and write on the board or overhead projector,

L, Work each problem on your paper, (NOT on your desk and
. NOT on the Bingo card.)

5. If the answer appears on your Bingo card, cover it with
a small pasteboard square, If it does not, wait for the
next problem,

6., The first person to get a complete line of corrsct
answers covered either up-and-down, across, or diagonally
wins the game.

Suggested strategies:
1, Prior to introducing the game, the teacher should review
the meaning of percent,

"
il

64/100 = 64

Uxamples 64% = 64 + 100

3/100

1

%= 3 < 100

.03

l')rv

T
-




2.

. . 1.

The teacher’should discuss fractional and mimd number
percents. )

Ebcample. (a) i% %5; 100(4%5. 1/200 ,005 and

(b) 5 3/4%= 5,75 = .0575 and
5 3/4% = 23/b% = 23/4 + 100 = ;0575

The teacher should explain percents greater than lOO‘}’o
Example: 163% = 1l.63 100 = 1,00
Give cards to students a short while before explaining the

game. This will arouse their curiosity and help to
stimvlate interest,

t)(;

S,



Instruction Sheet I

Mathematinal Bingo
#

W, .

The game is played in a manner similar to regular bingo, but

instead of calling a number under the letters B, I, N, G, O the

teacher will draw and call a percent,

Each pupll will change the.

percent to its decimal equivalent and cover the answer if it appears

on his Mathematical Bingo card,

row covered either horizontally, vertically, or diagonally, All
students should keep their game boards intact until after the teacher
has checked the answers of the pupil who has indicated that he has
won. A sample Mathematical Binge card and a sample Master Talley lList

(for the teacher's usu) appears below,

To win, a student must have z complete

' - : ” '.fbagher's Tally List
8| 4 & &| &l T8 | e | o8] a4 |
INRENE AEIEEIEEIE
9 IR 2 3% | 2% | 15| 628 | .o
- SB[ M| s | 1em| 6% | Uk
2/ 8Bl &l 8 A | I | 2008 |5 gk | oo
- by 6 | 3% 250 | 4 2/, % PR
5| 8| 8 3 & : ™ | T | k63| 128 | Y |
&% 1% 5184 | 16 2/3% 1 1/&
2| & -% 5l G % | T 565 | 33 /36| 23.64 |
—L " 10% 836 | 11249 | 37dH 81/37}3,
155 | 6% | 1166 | % | kol
ITh | 90p | b3 | -0z | 5. |
.8 [ 96 W7sh | oTh | u.?,%',ﬁi

€)'t
e |

e
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R .
“:”. ACTIVITY 2: Play "Twenty-Cne." (See Instruction Sheet I1.)

&Jggested materials:
. . A sufficient number of decka of "Twenty-One*" cards for the
' total number of students in the class,
Pencil and paper for making calculations, keeping score, |
keeping account of predictions, etc.

Directions to students:
See Instruction Sheet II.

Suggested strategies:
Same as for Activity 1.

(',-‘.




Instruction Sheet II | 16,
TWENTY=ONE -

. PURPOSE

' This 45 a team game which can be used to provide drill in changing
percents to their decimal equivalents,

~ ) SR

~

. , N

- J - . y

The following chart gives a suggested set of percents for the
PLAYING cards, :

METHOD

The deck of cards consists of 12 TRUMP cards-«3 of each suit, and

40 PLAYING cards--10 of each suit. The symbols (suits) and eguations
should be placed on the cards as indicated below, A nylon tip
marker works well fer putting the suit design on the card. The
problems can be typed or hand-written as desired.

|)(3

”Jﬁﬁi

b
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\
\
1% 3% 5% 7%
224 25% Wb 75%
100% 115% 200% L63%
J17 625 5 3/8% 12 1/2%
3% 75% .003% 1/8%
2% % 6% 8%
235 30% 38% 77%
110¢ 1254 250% 518%
k2.3 61 b 3/u% 16 2/34
19 7/8% 2.5% 1 1/8%

- ———

OBJECT CF THE GAME

First player to reach 21 points wins the game.

NUMBER OF PLAYERS

3’ u" or 5.

to be taken from the 40 PLAYING cards.

RULES OF THE GAME

1.

4)
~e

?'
b,
Oe
6.

1)

shuffle the 40 PLAYING cards and 12 TRUMP cards separately.
Flace TRUMP cards face down in center of the table.

Deal PLAYING cards, one at a time, to the players.

bach player sorts cards into like-suits.

To begin play, dealer turns up TRUMP card to determine suit.
Starting at dealer®s left, each player plays card of that suit,
calling out the decimal equivalent of the percent.

However, 1f threa players, then 1 card of each suit is

— : :
. . T——— L.
e



:\r!' . i ? 18.
‘"”‘“. ' 7. The player with the largest value card wins the trick,

8. [Each player must play a card on every trick even when he camot
follow suit, However, he cannot win the trick if he cannot
follow suit, ‘

9« In ocase of a tié in the value of the card played, the vinner of
the trick is the first player to play one of the tieing ocards.,

10, Winner of the trick turns up a new TRUMP card to determine the
stit and the game continues, '

SCORING -

Each player receives 1 point for each trick taken during the hand,
Several hands may be played before the winner of the game is determined,
unless the game is to be terminated before a goal of TWENTY-One is
obtained, %This should be stated before the game ‘is played,) Bonus

’ Points can be received by challenging or by predicting,

CHALLENGING ‘

At any time during the game, an opponent can challenge the value of a
card played Yy saying, "I challenge.," Any other means of slowing the
play of the game does not constitute a legal challenge (e.g. statements
like "Hold it," "Wait a minute," or "Are you sure?" do not eonstitute
a legal challenge). , '
a. If the wring value of a card is called, the challenger wins all
. tricks the challenged has accumulated that hand,
b, If the correct value of a card is called, the challenged player
takes all of the tricks the challenger has accumilated that hand.,
¢. If an incorrect call is nct challenged it can win the trick, if
it has the largest value,

PREDICTING

a., After PLAYING cards are dealt and each player has arranged cards,
each player predicts how many tricks he will take during that
hand. If he predicts correctly, he receives 1 point for each
trick plus an additional 5 points,

b, There is no penalty for a wrong prediction.,

ce It is sugpested that the predictions be recorded on paper,

ACTIVITY 3: Crossword puzzle (lee Instruction Sheet IIT)

Suggested materials:
A copy of the puzzle for each member of the class,

Directions to student:
oee Instruction Sheet I1J.

sugrested strategies:
Same as Activity 1 and 2. In addition point out that tho
' decimal point and zerous need not be shown in the decimal equivalent,
of a percent such as 1500% (i,e., 1500% = 15,00 or 15)

o 3




: ‘ Instruction Sheet III
Directions to student:

This crossword puzzlé involves chenging percents to decimals.
A decimal point takes up a whole space by itself.

Across Down
2 30% 1. L84
L, Leog 2. 60%
6.  B200% 3. 15.7%
7 35% 5. 20%
9 L7o% T. kot
12, 10¢% 8. 390
15 Lood, 10, L4,
. 16, 3R0% 11 10%
13.  30%
1k, 80%

~ .
N
o




COMPETENCY:
OBJEQTIVES:

ACTIVITY 1:

20,
Write an equivalent fraction for a given fraction.

l., Given a fraction not in lowest terms,the student will
.be able to write the equivalent fraction in lowest
terms, ’

2. Given a fraction the student will be able to write
at least one equivalent fraction,

Suggested materials:

Nine ple pans and nine different color disks to fit

in the pans, Divide the pie pans into fractlional parts.. '
(halves, 3rds, 4ths, 5ths, 6ths, 8ths, 9ths, 10ths and
12ths) Llahel each 2/2, 3/3, 4/4, ete. Cut disks into
corresponding fractional parts. (1/2's, 1/3's, 1/4's,
“ete.) Make enough sets so that every three or four
students have a set, Directions to the student should

be on a worksheet on which he may write.

Directions to the student:

Place the pie pans with the color wedges in front of

you and examine them, Compare the sizes of different

colored wedges., : N ;

1. How many 1/U4 wedges does it take to make a/i/z wedge 7
1 N !

. Ny 1
2. How many 1/8 wedges does it take tdﬁﬁﬁé;aﬁé wedge?
2. _
3, How many 1/6%s does it take to make 1/2%
. 3 . .

We can write: _

two "1/hvs? as 2[4

four "1/8%g" as 4/8;

three "1/6%s" as 3/6;

Each of these is equivalent to 1/2,

2f4 = 1/2
L/8 = 1/2
3/6 = 1/2

1/2, 2[4, 4/8, 3/6 are equivalent fractions. They
are diflferent names for the same fraction.
Look again at the ple pans and colored wedges.

L, How many nl/Gv " make 1/37 L,

5. 1/} = /9

6. How many "1/695" does 1t take to riake 1/737
6,




P J9=1/3 ad __[6=1]3
8, /9, /6, and 1/3 are eéuivalent fractions,

Use the ple pans and wedges to fill in the miassing
nunerators or denominators,

9, __J4=1/2 | 8. __J10=1/5

10, __J12=1/2 | W, 2/__ =1/5
1., ___f12=1/4 | 15, 3/__ =1/4
12, __/8 =1/t : 6., 2/ =1/3

~.If you have trouble with exercies 17 or 18, use the
answers to problems 9 through 16 to help you.

17. Name two fraotions that are equivalent to 1/4 =

18, Name two fractions that are equivalent to 1/5=

Suggested strategies:

1., The student should be familiar with the parts of a
fraction such as numerator and denominator.

2. The teacher may want to go: over worksheets with the
students.

3. The worksheets may be done in a small group.

4, Working with the teacher might be best if the students
have not practiced working alone.

5. 'The teacher may supplement the worksheet with more
problems on worksheets or from texts,



ACTIVITY 2: |

Suggested materials:
' Same as for Activity 1, )

,Directions to the student:
Using the ple pans and colored wedges please answer the
following questions:
. 1. Take 275 (two 1/5 wedges put together)., How many
~ 'JL./J.O's does it take io make 2/5's?

2, How many 1/12%s does it take to make 3/Uts (three 1/4
. wedges put together)?
2.

Use the ple plates and coiored wedges to fill in the
missing numerators and denominators,

3. 5/6=__J12 7. 4/8 =1/
b, 2/3= 4/ _ | 8. 4/6=__/3
' 5. 2/3=__J12 9. fu= 6l
. 6. 4f/5=__J10 10, 3/5=6/__

1l, Name two equivalent fractions for 2/3 =

Use exercises 1 through 10 to help you answer
questions 1l and 12. '

12. Name two equivalent fractions for 3/4 =

-

Suggested strategies:
If you did activity 1 with the students, you might
try letting them do this activity in small groups of
three or four,

-~ s
r 4




ACTIVITY 3:

Suggested materials:

worksheet

Directions to the gtudent:

4

L N |
f =t 1
7} A /
| } } —+ 4
¢ % Ty . Ha /
g + } e ——{

e % Vs W Y % Y

-y 3 <ty wp /) 7 '4/ G 1y ta, |-
SRR A A A A AN 'fel%,%t.%/

Use the drawing above to help you decide which of the

following fractions are equivalent.

Place an equal

. sign (=) between each pair of equivalent fractions.
(Do nothing if the pair is not equivalent.)

1. 1/ 2/8 ' 7. 5/8 ____10/16
2. 34 _____12/26 . 8., 6/16_____ 3/8
3.4/16__  7/8 9. 4/16____ 2/8
b L2 3/8 10, 6/8 ____ 12/16
5. 7/8 ____10/16 11, 6/8 ____ 3/4
6. 1/2 ____ 8/16 12, 4/8 __ 6/16
Circle the fractions that are in lowest terms.

Suggested strategies:

1, The teacher should let the student become familiar with

a ruler before doing this activity.
2. let the student use the ruler to help answer the
quastions,

.S
&
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ACTIVITY & :

Supggested materials:
‘ worksheet

Direstions to the students:

urber by whic\ fe_fraction is o
Read the|,” the numerator and no Jin lowest terms. six
@ fraction| "\ denominator can Write it, @

: e divided

| S Ar_yes

Write the ‘ Divide both numerator
new fraction‘é—' and denominator by theo
{ number,

Use the flow chart to help you complete the table,

_ . Number by which both numerator Fraction in
' Fraction and denominator must be divided, lowest terms,

6/6 s 2 ' 3[4

L/8

5/10
12/16

9/12
6/9
15/20
. /10
L /3

e /.‘ Q

/s : |
| i

‘ Jugpested stratemies-
students should te familiar with flow chartires,

. by

RN

§
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ACTIVITY 5:

Directions to Students:

Shade in the ssctions that have fractions in lowest

terms.




. . _ ' 26.
. ACTIVITY 61

. . Suggested materials:
' A set of 34 cards with one of the following fractions
on each card, ' _
10/20, 18/36, 4/12, B/24, 4/6, 12/18, L[8, 8/32, 9/12,
12/16, 5/25, 6/30, 10/25, 18/45, 6/15, 30/50, 16/20,
28/35, 3/18, 2/12, 25/30, 15/18, 2/16, 4/32, 9/24, 15/40,
15/24, 20/32, 31/27, €/36, 10/18, 35/63, 35/45, and 14/18

Cne set for every five students,

Directions to the student: .
liake a grid like the one below on your paper.

v
s £ -’

. Choose any nine of the following fractions and put them
in any order you wish, one in each of the nine boxes on
your grid.

1/2, 1/3, 2/3, 1/4%, 3/4, 1/5, 2/5, 3/5, 4/5, 1/6, 5/6,
1/8, 3/8, 5/8, 1/9, 5/9, 7/9.

After everyone has completed filling in his grid, one

person turns over one of the cards, Find the equivalent
fraction in lowest terms to the fraction on the card and

then check your grid. If you have the fraction in

lowest terms on your grid, cross it out, If not, do

nothing to your grid. Turn over the next card and repeat

the proceedure, The first one to get three in a row, across,
dowm, or diagonally is the winner. %“hen someone has three
in a row everyone checks to be sure he is right, Make

a now grid and plaxr -ain,

Sugrested strategies:
1, You can make this a class activity or play in -mall
groups, say four or six students.
2. If the students arc playing in groups, you may have
to read the directions with them,
3. You can have several grids dittoed on one paper for
the students to use,
° I, S5tudents may need help on hiew to Fill in the grid,
Show thor an exampls,




.
k3

1 1J1J1d 30 squares, with the row of 5 squares on top-and 1 square on

27, '
COI' PETRENCY: Use the standard algorithms for the operations of arith-
metic of whole rational numbers.

OBJECTIVES: . :

l. ‘After the student combines a series of objects representing
“the counting numbers, 1 through 9, he transfers this skill
to abstract numbers and adds the single digit numbers vocally
or by writing according to the directions given by the

__ instructor.

2., The student will also write the problem horim ntally as in
the equation form, as well as vertically, and designate the
‘’addends’’ and the ’‘‘sums,’’ '

Ban -

ACTIVITY 1: Combining groups to determine the total number of obJects.
Suggested Material: Small squares of colorful plastic cut from
scraps)o’ Naugaheid (which may be procured from an uphol-
sterer .

Directions to the Student: Represent the counting numbers 1 to
S by placing some of the squares in rows of 1, 2, 3, 4, 5

the bottom, 38ee figure at left.

a3 3d Combine, or put together, the squares in the lowest
2 rows, How many squares are there? So you know that
Jddy1+2= .

- We call the numbers that were combined ‘‘addends’’ and
'J 17 the new number that you have is called the ’‘sum.’’ So

; when we combine (or put together) we are adding.

| Now add the next group to your new grouv. How many

squares do you have? So 3+ 3 = 6., What do we call
this 627 and the ﬁ’s are callrd .
The next group is 4. Add it to the st.: you already

have. Now how many squares do yocu have? The total
nunber of all the squares is .

We wriie the problem using the numbers: 1 + 2 + 3 + i

+ 5 =15, Or we may write it vertically: %

3

L

+5

15~

Suggested Strategies: After about 50 squares have been passed
out to each student, pause 5 minutes to allow them to play
with the squares on their desks. Then start the activity
as found under ’‘Directicns to the Student.’’

When the students have reached the sum of 15, if they
are still interested, let them continue until all the digits
have been added. If they are ready to finish adding the
digits abstractly by using ohly the numerals, let them do
80. Finish the lesson by having them indicate the addends
and the sum in the last operation. S

1)
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ACTIVITY 2: Addition by use of the Numberline. 2“

%5:3*1, ) .
i’“”" Suggested Materials: A chalkboard model numberline or a
. transparency. A numberlinq slide rule may also be used.
Direction to Student: Study the examples - given here .nd .
y _ referring to the numberline, work the following exercise
. ' on the accompanying numberline, Be sure to fill in the -
numbers and indicate the addends on the numberliné; also
complete the number sentence by filling in the sums.

Example 1:
3 m . hd

N ST SO, - N T S
123&56‘?89;0" 3+ 4 =7
Example™2:

mml/B\ )
" 0 12 3 4L 5 6 7 8 10 2+ L4 +3=9

Use Example 1:

1) 01 2 3 L4 5 6 7 8 9 10 1) 3+ 2=

‘l' ) e 2) 1+ 4 =
LA

3)_; _ i ) N + 4 + 3) 5+3=

L) ———t — L) 6+ 2=

5) 44— 5) L + €=

Use Example 2:

6) e 6) 3+ 1+ 5 =
7 Aty 7). 2+ 3+ L =
o = g+ 8) 4+ 5+ 1=
) SIS Y A S S S VD N 9) 6 . 0+ 3=




¢ 290

Suggested Strategies: The attention of the student should be

' called to the fact that every unit must be just the same

| . length as every other unit, If this activity is msed in

‘ a class situation, a numberlins drawn on a transparéncy
can be throwri on the chalkboard. The students may write
on the image produced; errors may be erased and the image

will remain for furthsr wcrk.

The numberline slide-rule may be purchased ready for
use. In a full class situation, the instructor and students
can easily make their own from two strips of cardboard. '

This is also an opportune time to give the students
a review of the commutative property and the associative
property if proper exercises are given them and the students
may be asked to make up some problems of their own.

ACTIVITY 3: The Magic Square, an implementation to the addition of
single digit numbeaers.

Suggested Materials: A prepared transparency grid, also pencil,
ruler and paper for each student.

Directi'n to the Student:
l, Draw a square with 9 cells and use the single digit
numbers,
Place the number 1 in the middle cell of the top row.
By moving diagonally up to the right begin to fill in
the other spaces, but this puts the number out of the
. square, When this occurs, sirply drop to the last ~
cell in that column or row.
L. Move diapgonally from 3 up to the right, but that cell
1s already occupied. When this occurs go back to the
starting point (in this case 3) and put the number U
in the cell below the 3. This rule also applies if
you move out of thre square on a diagonal,
5. Continue until all cells are filled. Now check for
accuracy by acdding each row, each column and each
diagontl.  Is the sum the same in each case ?

wo M

!
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6. Repeat in Figure 2. 7. Repeat, but begin with
L . the number 2 and continue

through the number 10. '

Suggested Strategies: The center cell will be 1/2 the sum
of the adjoluing cells in the row, column, or diagonal.
These same rules will hold for all squares having an
odd number of cells. Consecutive odd numbers, even
numbers, or multiples of a number mey be used to fill
the cells,
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COMPETENCY: Addition and subtraction facts :

OBJECTIVES: The student will be able to state addition facts of
numberals 1-10,
The student will be able to state subtraction facts
of one digit numerals from numerals less than 20,

ACTIVITY 1: Build an addition slide rule.

Suggested materials:
" Construction paper size 8 x 11 %
or manila folder, pen or pencil, 12 inch ruler,

Diroctions to the student:
1. Cut a strip of paper from the construction Paper
or from the manila folder 4 inches wide so you have
- a piece 4 inches by 1l % inches. '

-

POV 1
LU cut here

Y 2
.
-s

2., Cut a second strip 2 inches wide,

3. Cn both pieces of paper, mark off units of % inch,
Draw a line lengthwise, one inch from the top on
both pieces, See diagram 1,

Diagram
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b, Leave the first space blank on both pieces. Draw
& red dot in the second space of the 2 inch strip
and draw a black dot in the second space of the 4
| inch strip. Starting in the third space on both

strips, write the numerals 1-20 in the. successive
. spaces. Jee diagram 2,

Ldark dol | T
Tl e e e s bel o)
S
4

|

Ciagram 2

5. Fold the 4 inch strip along the line drawn 1
inch from the top so that the numerals will be
in the front, See diagram 3,

. T TR e o -_.~m§&
-m,r{/,2!;1#8556173?!7[h5ﬂ}ﬁ e{ada{ML~]A4h54J

t
. t
) .

Diagram 3

6. e will call this the "rule" of our slide rule.
Place the 2 inch strip on the fold of the # inch
card. This is the "sglide" or your slide rule.
Your completed slide rule will be as in diagram 4.

e e |
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i /1/14 vy N P 'I" T «I + E— q.
' b . ‘/ .-f.f' le. 2|7 /'-;!// /-;g/;{,r- -,
Diapram &
A5

T



g

33.

ACTIVITY 2: Adding one digit numerals

Suggested materials.
The addition slide rule constructod in Activity 1.

Directions to the student:
Assume we want to add 4 and 5.
1. Place the red dot of the "slide" above the numeral
4 on the "rule."
2. Read the numeral on the "rule" below the 5 on the
"glide." This numeral is 9, thus h +5=9,
See diagranm 5,

Diagram 5

— -y

~4/ el RAEA L ?}s‘y /" //l/z /:’w /5‘/4/7&/??”/'?6 ‘
1'; é,l/ )’r‘}ﬂ]u /:FC") ” /51/6 84 //.r/'; ar.,‘ ‘

facod G 1 d 4ardX ‘#U./.)
3. T™ind the following sums using your slide rule,
(a) 7+5 (¢) 9 +8

(b) 6+ 2 (d) 3+7

Ik, Make up some problems of your own.

Suggested strategies:
The teacher may use the slide rule for oral practice or
may have written expercises on ditto paper for the
student to complete.
The teacher should stress the importance of aligning the
blocks on the ¥slide" with the blocks on the "rule."

ACTIVITY 3: OSubtracting one digit numerals from numerals less
than 20,

Suggested mraterials:
The addition slide rule constructed in Activity 1.

Mrections to the student:
1. Assume we want to subtract ¢ from 13,
a, Flace the 13 on the slide above the 8 on the rule.
b, Read the ansuer 5 on the "slide"™ above the black
dot on the "rule.” Thus 13 - % = 5, CSes
diagram 6,

Diagram O
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Ll

Subtract 6 from 9

a. Place the 9 on the "slide" above the 6 on the
"rule, ™ .

b. Read the answer 3 on the "slide" above the black
dot on the “"rule.,” Thus 9 - 6 = 3,
See diagram 7,

Diagram 7

T
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Use your slide rule to find the difference of the
following:

(a) 18 - 9 (e¢) 15 -6
(b) 14 - 8 (d) 13 - 2

Make up some.problems of your own.

Suggested strategies:
The teacher may use the slide rule for oral practice

or

may have written exercises on ditto paper for the

student to complete,
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Use the standard algorithms for the operationa of arithmetic

of whole rational numbers ;=

OBJECTIVES:

ACTIVITY 1:

The student will find the product of any two numbers between

5 and 10, given (knowing) the multiplication facts up to 5x5.
and the addinon facts,

Suggested materials:

. None

Directions to student:

Here is a way some people in Europe multiply two numbers that
are between 5 and 10,

Pick two numbers between 5 and 10, say 6 and 9,

6 x 9 is how many?

'To £ind the answer, think 6 is 1 more than 5. Bend 1

finger down on your left hand,

Nine is 4 more than 5. Bend &4 fingers down on your right
hand,

Your hands should now lcok like those below:

19



The num'ber of fingers bent down on both hands glves the tens.
%" So the ansver is 5 tens and some ones.
N\ Maltiply the unbent fingers on each hand for the ones., This
\%J;ves as 4 x 1= 4 ones, : .
e answer is 5 tens and 4 ones 4. ' : L.

3%,

Let's try another example, '

7x9=1 o,
= 5+ 2, 80 bend 2 fingers down on your left hand,
= 5+ 4, so bend 4 fingers down on your right hand,

Your hands now look like this

6 fingers are down., This gives us 6 tens,
3 fingers are up on one hand and one on the other, This
givesus 3 x 1 = 3 ones.
The answer is 6 tens and 3 ones or 63,
Therefore 7 x 9 = 63,
Remember:
1, PBend fingers dowm for extra numbers over 5.
2. Add the number of bent fingers to get tens answer.
3, lMultiply the number of unbent fingers to get the
ones answer,

How try:
6 x 7 8 x 9 7 x 7 9 x9 7 x9
8 x 7

Suppested stratepies:
This activity can be extended to include the 5's, but the
‘ addition becomos a little more cumbersome,

For example: 5 x 7 has 0 fingers down on the laft hand, 2
fingers down on the right hand, This gives us two tens plus
5 x 3 =15 ones, Two tons and 15 ones is 35 which is 5 x 7.
The same is true for o x 7. A1

A
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ACTIVITY 2: ' “\‘ 37.

Suggested materials:
None

Directions to student: \ , <o
Here is a way to multiply two nunbers between 6 and 10,

Mumber the fingers on each hand, &, 7, 8, 9, 10 as shown below.

6x9 =

To find the answer . place the finger numbered 6 against the
finger numbered 9 as showm below,




3.

Close all fingers below the 6 and 9, Your hands now look like
this: -

The total number of open fingers gives us the number tens in
our answer, There are 5 tens,

tultiply the number of bent fingers in one hand times the
number of bent fingers in the other, This gives us the number
of ones in the answer, 4 x 1= 4 ones

The answer has 5 tens and 4 ones or is 54.

So 9 x6= 54
Find 6 x 7, e
We touch finger 6 on one hand against finger 7 on the other

hand, Your hands look like this: _ -

/

'?'..\
A
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Close all fingers below 6 and 7, Tour hands now look like
thls,

There are three open fingers so there are 3 tens in our answer,
There are 3 fingers closed on one hand and 4 on the other,

3 x4 =12 which gives us 12 ones or 1 ten and 2 ones.

3 tens and 1 ten and 2 ones gives us

4 tens and 2 ones or 42,

Soy, 6 x 7 = 42

Now try:

x 8

4
(03]

7 x7 6 x 7 x9 9x9

7 x8

Suppested strategies:
Most of the problems will work like the first example,
Example 2 is the only one that will give you ten or more ones.
That is why it is shoun,
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COMPETENCY: Oporation and Properties ’
Use the standard algorithms for the operation of arithmetic of
-whole raticnal numbers,

OBJECTIVES:
The activitles in this packet satisfy the following behavorial
objectives:
1l. Given a simple multiplication problem, the student
will be able to give an inverse relationship and find
the answer., .
2. Given a simple division problem, the student will be
able to give an inverse relationship and find the
answer,
3. Given a simple division problem in which the divisor
— and dividend are only one number, the student can

find the quotient.

4, Given a division problem in one of t%ree forms, the

student can recougnizs which member of the problem
- is the divisor, and which is the divﬂdend. He can
solve the problem,

5. Given a division problem in vhich the'divisor is a
one digit number and which has no remalnder, the
student can find the quotient,

6. Given a division problem in which the div1sor is a one
digit number and which has a remainder, the student
can find the answer. He can write the Quotient

‘ . quotient showing the remainder as a fraction,

7. Given a division problem with a two digit divisor--
units digit less than 5, the student can find an
ansver.

8, Given a division problem with a two digit divisor--
units digit equals 5, the student will find an
answer,

9., Given a division problem with a two digit aivisor--
units digit greater than 5, the student will find
an answer,

Juggested strategies for all of the Operation and Properties Units:
Each level of development in this unit has a behavorial
objective,

worksheets vreparsad have no more than ten problems,
The problems have been selected so that the colums are
of  comparable difficulty,




Explanation of the Worksheets in the Unit:

4,

The worksheets for this unit with the excoption of Activity 1
are ten problems long, These ten problems have been arranged from

- the slmple to the more diffioult, Froblem number 10 on some sheets

can be a review problem or a problem introducing new material.

The problems are arranged on the sheet in such a way that the

odd numbered problems are comparable with the corresponding (across
the page) even number, This is done so the teacher may use only’
half the sheet at a time,

The worksheets are made up of three types of problems,
1, Those with remainder (0)ee"even problems"
2, Those with remainders
3. Composite page --made up of both types 1 and 2,
These various types will bs designated on the teacher
strategy pages dealing with each activity.

Bonus pages are also included for use at the discretion of the
teacher,

Teacher strategios:

There are several ways that the worksheets in this unit could be
used in the classroon,

Type 1:
l. A concept could be introduced by the teacher.
2

« The teacher then wor':s several problems using the
concept, calling on the student when possible for
responses.

3. The students are given a problem or several problems
to work, The teacher then acts as a monitor watching
how the student works, helping when necessary,
encouraging if needed or re-explaining the idwa being
used, working through the problems with the student.

4, The correct solution can be placed on the board or
overhead, Ask the students to compare their work with
the correct solutioen,

The following gquestions could be asked.

a, Does your problem look like the correct soluticn?
(If it does, offer a word of praise as these
students usually need reinforcement of the feeling
one gets from being correct.,)

b. If your problem does not look like the correct
solution, Where does it look different?

¢. Ask those students who do not have the correct
answer to raise their hands and the teacher
should work through the incorrect problems with
the student,
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d. When all have a sufficient understanding and
seen confident, give the students a worksheet,
Have them fold it in half or present it already
out in half., Instruct them to work these five
problems and ¢theck thelr answers, '

e, hen all have finished have them hand their ™
worksheet to a fellow student, Each student will
now check the work of another student., If they
find errors in the work, they must explain to the
other student where he made his error. The grader
should explain how to correct the problen,
Verbalizing seems to help their ynderstanding., This
often can become an argument-time and the teacher

will have to be alert to this and step in when
:5¥ necessary,
f. The correct solutions are made avallable to the

student and they can then compare their checked
work with tne correct solution, The teacher could
answer any romaining questions.
gs Give the other five problems and these can then
' be gradad or handled as the teacher desires.

Type II1: )
The worksheets could be handled as a timed drill, Givin-z
five of the problems first as practice drill and then

the remaining five as the *real’ thing,.

‘I' Type III:

They could be handled as a review expercise for those
who already feel competant and do not need the intensive
practice, '




OBJECTIVES: 43.
1, Given a simple multiplication problem the student will
be able to give an inverse relationship and find the
answer,
2. Given a simple division problem, the student will be
able to give an inverse relationship and find the
answer,

ACTIVITY 1:

Suggested materials:
worksheet for multiplication grid.

Suggested strategies: '

This activity has been planned as an activity for the

entire class, It is possible that the sctivity is too

easy for the class, if it is it could be omitted.

Have, the students f:1l in the multiplication grid explain-

ing that the product in any empiy box is the result of

multiplying together the number which leads the column

and the number which heads the row in which the box is

located, It is suggested that a transparency could be

made of the multiplication grid and the discussion of

these problems could be accomplished by the use of this

grid on the overhead.

When the table has been.completed the following conversation

could take place between the teacher and students or student.

Teacher: "If I ask you the question, What is 45 + 5 1
123khs (This should be put on the board) We could find

, the answer in our chart. locate a 5 in the

| table, It can head a row or lead a colum,

If you have located the 5 which leads a colum,

| run your finger down that column until you

' locate 45, ilow to find the answier tec our original
| problem 45 + 5, you shoud move your finger to

l the left in the row and locate the number which

< heads that column,®

O D~ OV W )

g The above procedure could be carried out several times
until the students are familiar with it. The teacher
could then continue by asking several students in the class
cther simple problems, ‘hen all seem to understand how th2
chart works the teacher might say,
Teaticer:"Romember, when we filled in this chart we

wers using what operationt®

Copefully the resvonse from the students will be
~nltiplication, Then the teacher should continiue--

“that operation are we using nou?v

SRR RS T
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N ‘ , The teachor continues: :
' "There seems to be a relationship between multiplication
and division. Can anyocne tell me what they seel"

Responses may varjr but typical responses will be:
"Che seems to ‘undo' the other."
"Division is part of a multiplication problem,*

The teacher then could ¢ -lude the discussion by presenting the
idea that division is the inverse operation of multiplication, Also
- she could present the student with the idea that by effectively
using this chart of rultiplication facts, a student can divide,

What the teacher is trying to get the student to see is that
division (with .zero 1remainder) is the renaming of a product and

one factor in terms of the missing factor.

As much practice as the teacner thinks i1s necessary should be
given., It is suggested that the teacher works with chart and

student until they seem proficient, She should stop before boredom
sets in, '

This activity could alsc be used on an individual basis with
students that are unsure of their facts; or as a review,

¢
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L9

81

Instructions:
Lxarmple:

taltiply to £i11 in the boxes.

2 X ?
3x3

L x I

hy 2 in rew x 7 in column
75 3 in row x 3 in column
1, otc,
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ACTIVITY 2:

‘ Suggested materials:
Colored rods of different sizes, These can be prepared b
the teacher by using a ditto master and colored paper., -
Suggested sizes: 12 inch rod
10 inch rod
8 inch rod
9 inch rod
.2 inch, & inch, 5 inch, 3 inch,
1l inch, 6 inch

Directions to the student:
l, Select a 12 rod,

.Question: How many 4 rods can you use to completely
cover tha 12 rod?

“Wite a problem which shows this relationship,

Example:  Possible student responses:

3x%=12 or

12 + 4= 3

2, Select a 10 rod.
Question: How many 5 rods do you use to cover the
10 rod?
Write a problem which shows what you have done.

" Suggested strategies:

The above procedure could be continued by the teacher for
as long a time as it is felt the students need to
comprehend the concept-~that division is the renaming of
a product and 1 factor (multiplier) in terms of the
missing factor,

This activity could be conducted with just part of the
class as a remedial exercise for those who cannot get the
concept from the original discussion or it could be used
as an introduction to this section.

The rods can be used very effectively on the overhead., The
manipulation of them shows up quite clearly and it can be
an effective method of presentation to the whole class.

A vorksheet for this type of activity could bte constructed
and students could work on this at their seats using this
as a math lab experiment.
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ACTIVITY 3: .

k7.

Suggested materials:

Colored rods as indicated in Activity 2,
Whole number lihes 0 - 20

Directions to the student:

On the number line place a 12 rod so one end touches 0,
Below the number line place as many 4 rods as are
necessary so the 4 rods are as long as the 12 rod.

How many &4 rods have you used?

What number on the number line is at the end of the
12 rod?

H
What number on the ..imber line is at the end of the
4 rod?

How many four rods did it take to make a rod as long
as the 12 rod?

This problem can be stated two ways.

1., Three 4% rods = one 12 rod
or I x b =12
This is a problem,

suggested stratepies:

Have the students make five problems of their own using
the rods. Have them wurite the problems which they have
made using the rods as:

1. multiplication problems; and

2. division problems,
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. ACTIVITY 4

Suggested materials:

Centimeter grid paper or grid paper the teacher or
student may make or have in the classroom.

Directions to the student:

Place numbers on the grids from 1 thru 50,

Cut the grids and paste or tape the strips on paper
together in such a way that it looks like this, You
should have the numbers from 1 thru 50 in a straight line,

125 s [sT6 28] o] w[u]z]as]w]is]as]rr]2s
Using the strip of paper you may solve di-.ision problems
this way.
15+ 5=
Take your strip of paper.

Look at the numbers 1 thru 15,

Can you fold these 15 numbers into strips with 5 numbers in
each strip?

How many equal strips are there?

Did you find 3 strips of 5 squares each?

You have just found the answer to the problem 15+ 5= _3_
Here are some problems for you to solve using your long
strip.

1., l6 + &=

2, 25+ 5=

3. 50 + 10= _

L, 18 < 6 =

5., b9 7=

e 36+ 9 =

/o 35 9= e

b Ly =

ool s 3=
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. OBJECTIVES:

l, Given a simple division problem in which the divisor -
and quotient are only one digit, the student can find
the quotient. ' '

ACTIVITY 1:

Suggested materials:
worksheet containing 50 simple division problems,

Suggested strategles:
The teacher administers drill of basic division facts,
Time limit 10 -~ 15 minutes dependent upon the toacher’'s
understanding of her class. Inform the student that he
may use his grid if he needs it. Since this type of student
often lacks self contlidence, a simple tool such as this
can help thom gain confidence. Most will find the grid
is not nocessary,

When ths drill has been completed, grade so the students
may see how they have dcie. Tor those who the teacher
feels need further work on these simple problems, che
should review the work on the grid and then give these
students the cecond worksheot of this activity., A

second worksheat coul.l be used as a review sheet if needed.

‘ The student, could use any of the manipulative tools
described in the prior unit to find the answers. If this
is done, it may bte necessary to remove the time limit
on the sheat.




50.

1] i - u ] i li u ] il
— w0y oN (s 0] oN (38 [ o~ o~ g
ofe oo ofe o}e o} ofe ofe } I o
- Q v «© I ¢ S
(o ™ (oA} o~ LAY o - ..OL O %
n ] il 1] 1] .H i it " H
(30 o < o~ W O (o LY (8,8 o~ .
<3 o}e | e o} oo e oo oo ofe i N
! ~
+ e o — N o == 2 )
<20 N O A & ~ O A N o
+ Q
.ﬂ L
b4}
Hu A4
k) w
< =
H 0 it " i it H] W n i}
0 N «© ~ O ~ N\ o~ = O
ofe e oo oo ofe ol 4o ofe i ofe
AVe B Ns O Rag =
w —~ wn D .n% n A i % uny
e ] i (] it 1] il i ! it 1i H 1 I\ i i H 1l i il 1
..% i o \O (AR A o~ QY] - 0~ (4] X0 - oW e g ny \O ™ = - AR T
-n oo ) ofe ol ol 1 ofe i ele oo o] -fe BB ofe ofe -je BE ofe e
= ol DN\ o o~ o~ o ® (o RN Ve N S o T Yo T ad)
m o = (o) O~ \O — O~ ey oM - N 20 M ! o (S M wy U ~d




L T
W 1

51,

. i ] ] it i ] {] 5] i1 1t
* !*l ﬁ — -—l .ﬁ' .—. .-' -—l -—l
wn O o~ = J
" ] i i " i i fl fl i
N © N O O ep) N N N0 ny
ofe } o]e e o]e ofe ofe o t o]e
@ m &8 33 2 Jd & & Q A
~ P o
h o
el
B 4
3 %
2 £
i " ({] i i ] it I fl it
S e A
0 o ny o o o =
¥ — ™ .% SR TR e 4 ~ N N Uy
il " i i ] t ] ] 1] 1 U il i it i n f i § I
on ofe ofe o e e e s . oje ofe ofe ol { oje je i oo |- -{e i -{e
4 Q n O N o AN T - S N o
—~t o O M N0 (b — [9)N (S O (ShY N (s¢] - M o N S

‘

A




OBJECTIVES:

520

1., Given a division problem in one of three forms, the
student can reccgnizo which menber of the problem is
thg divisor, and which is the dividend, He can solve
the problem,

Suggested materials:

Workshaet
Dictionaries

"D encyclopedias
Simple liath Books

Directions to the student:

Cn the workchest,

Suggestad strategiss for the unit:

The teacher should Lave in the room, dictionaries,
encyclopedias (d); or othsr Math Books, OCn the toard
or on a transparency place these words:

Divisor

Dividend

Quotient

Have the students using the means available in the roon
find and write a definition or give an example that
explains these terms, Have them locate these terms in
a division problen, The teacher could then have the
students present their discoveries to tne class, by
putting them on the board or by using the overhead,

If the student has located these terms in a problom
using this symbol have them locate the terms in a problom
of form + and a fraction,

The workshect accompanying this activity ras scrme problormz
thatl they can illustrato their knowledge,

when they have thece facts in mind refer tack to the gril
and have the students rewmember how they found thai: ansuers
ther: lead therm to see that the dividend ig actualy a prochid
thms tho chack for a2 division probler 15 a multiplicatien
yroblem naing the divisor x the qictiont,

mform the tidortas that gll diviaion prebi.org sl o
cheekod,  This procedure acts ac a roinfeconrent oof
rrittiviication ard alse Folpe tiotr anlferen®i fenoe oo
ey e el vl ether their ancoer 1o corrent or et

LI

iU ehierk deean®t o eive 0o coprract ancrer, rotuer

i

Gvisien protlerm, recer s it v b s



Write a definition of:

1, Divisor

2, Dividend

3. Quotient

In the following examples name the divisor, the dividend and the

quotient,

Check each problem,

1. h =2

2, B =
2

3 6 3

D E

2

Activity 1

Workshest C

L

divisor
dividend
quotient
divisor
dividend
gquotient
divisor
dividend

quotient

53
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iorksheet C
Check
6. 25+ 5=5 5
25 = __
5 =
Write and sclve one division problem using these signs:
7e )
8.
9 -
ii

Check your problems:

7e 8. 9
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B CBJECTIVES: : '
. 1, Given a division problem in which the divisor is a
one digit number and which has no remainder, the
student can find the quotient.

ACTIVITY l:

Suggest.ed materials:
Examples of division problems
Worksheets for studonts

Suggested strategies:
Introduction to Activities 2, 3, and &4,

The teacher should inform the student that the problems

in this activity have remainders of zero or as the student
may say--"Come out even,"

The teacher should also remind the student that each of the
problems in the accompanying worksheet require a check.
Work these examples or similiar examples with the students.
Some of the students may know who to do thesa problems.

Lot them have an opportuniiy to show how to do these
problems. They could do them on the board or at tho
overhead, Sorie may not even need these expercies and
should be given some more difficult problems.

‘ Evample problems:
19 1
1. R 19 2. 8 f9‘§' 12
I ¥ 4 B x 8
36 36 16 96
3% 16
0 0
SR 1
9 Jil7 13
2 x9
a7 il7
r 27
Q

The teacher can point out in the examples that division follows a
pattorn, i,e,

see example 1, Lok = gome number = to 7 or smaller than 7.
b x 1 =4
xS o= which is teo larpge, hence the nuwtaer 1

selacted as the other raltinlise,

,
i
-k
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& 2. The 1 is placed cbove the 7. It is possible to
' explain the placing of 1 above the seven by reminding
the student of the procedure used with the grid. The
student should be ensouraged to think through the
muiltiplication problem 1 x & = & and places the 4
: beneath the 7.

3. The problem is now one of subtraction of

= 3,

‘ 4, Now the student must deal with a new division problem.
36 + U = or U x = 36 or = 9,
He may refer “to this as "bringlng dovn the six,” to
make the number, If he chooses to stop at this point
somind him that we are looking for two numbers whose
product is 76, IF he stops here before bringing dowm
the six he has only the produce L,

5. Ile thon subtracts 36 or 9 x 4 from 36 and his prdbhv
is finished,

0. T[ncourage him at this point to look at his problem,
Discuss with him how he knows when to stop dividing.
This will be discussed more later,

lie can be encouraged to think of the pattern of division--that of
‘ rultiplication then subtraction until as in these specific cases,
‘ the subtraction result is zero or as he may say, "It came out even.,"

aAditional work:

ouppested materials:
tlorksheet

itre~tions to the student:
Introduction to Activities 2, 3, and &,

Llerreste ! stratepies:
The following evercises could he used as bonus raterial
or included as part of this activity. Some divisihility
tests are more obwious than others, Tt is suggested thot
a teacher determina on the bacis of her studonts the
tasts or test which sihie Yvels her students can handle,
ress tests have henn classified according to student

abi it

Fevel T eemama frivisitility tosts ©or O and 5,

tevel Jieeaaa f'f'l Sient 11'(1/ tests for X and G,

Povel Hleeeel st LY ‘V tasts for /L Hg ard 1,

ey riiles fov iicr‘w ra he stated bul the shtidient e 1

el ne pelied or Lo rereomber it as ctated,  sxeroples oo
cols i ghetd U edyen anel Lhern tre gl el

ooy bheeren Ploge i bl the teacteor totora yorinie s oatoo,

!‘f/




Divide and check:

8 )96

9 J117

6 536k

Activilty &

Worksheet A

V]
N
ON

57125

7 /392

1 J161

# —

N ,‘ly\r‘.

57,



Livide and Check:

2) &k

L )7z

p——tre e

9 ) 90y

WARIRE

Activity &

Yorssheet B

5 )o10
8 ) 872
3075693

) AL

—

L]



. ' ACTIVITY 2:

Suggested materials:
worksheet

Suggested strategles:
Level 1 A. Divisibility Test for 2.

A number is divisible by 2 only if it ends in O, 2, &, 6,
or 8 The teacher can use the above and lead the student
to the idea or remind him that 0, 2, 4, 6, or 8 are

even numbers and thus help him state this rule simply as:
All even numbers can be divided by 2 evenly.

Level 1 B. Divisibility test for 5.

A number is divisible by 5 only if it ends in 5 or O,
Fere the teachcr can use money as a way of presenting the
topic or he can choose to take ihe basic multiplication
facts for 5 and lead the students to the fact that the
products all end in O or 5 and thus the rule.




@

Additional material--Divisibility Test (2,5)

742

7
687

/// Level I

Can 2 divide 83527

Can 2 divide 587961

Can 2 divide 6757

Can 5 divide 675%

Can 5 divide 976,000

Draw a circle around the following numbers which can be divided by 2.

73 28,465 7645750

Draw a box around the following numbers which can be divided by 5.

9050 55275 28,206
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Y

. ACTIVITY 3¢

Suggested materials: .
worksheot ’

Suggested strategies:
Level 2 A, Divisibility Test for '3,

A number can be divided evenly by 3 if the sum of its

digits is divisible by 3. In presenting this rule it is
feasible for the teacher to return to the basic multiplication
facts and show the above is true, State the rule after

enough examples have been worked so that the student
understands the concept before presented with the rule,

Level 2 B, [ivisibility Tost for 9.

A number can be divided by 9 only if the sum of the digits
can be divided by 9, _

At this point perhaps the studeint has already discussed
this particular characteristic of 9 when he was multiplying,
It would be very easy to then proceed to the rule, If

he has not, then the teacheor again should help him see

the concept before the words or rule are before him,

> ey




Additiénai.materiala-Iﬂvisibility Test for 3, 9.

level II
L. Can 3 divide 83,5927
2. Can 3 divide L6817
3., Can 9 divide L6817 ?

4, Can 9 divide 83,591
5. Can 9 divide 1177

6, Write three numbers which can be dividsd evenly by 3.

62,

7. Write three numbers which can be divided evenly by 9.
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ACTIVITY 4:

63.

Suggested materials:
worksheet

Subbested strategies:
Level III

These topics were placed at this level because their tests
are two fold, i.e., Two criteria for divisibility are
needed,

The teacher may need many more examples in these cases
before the student is satisfied that the rule works.
Always bs sure to present tlie concept prior to the rule,

A,

Divisibility Test for 4,

Criteria l,--Tks numbar must be an even number i, e.
0, 2, &4, 6, 8,

Criteria 2.--The number represonted by the las® two
digits is divisible by 4,

Divisibility Test for 6,

Criteria l.~-The number must be an even number,

Criteria 2,--The sum of the digits of the number can be
divided by 3.

Divisibility for &,

Criteria 1l,--The number is an even number,

Criteria 2,--The numbser represented by the last three
digits is divisible by 8,



S

.

Additional materiale-Divisibility Test for &4, 6, 8,

Level III

N

1. Can 6 divide 468,76517
2. .Can 6 divide 9,7261
3. Can 4 divide 8,5007
4, Can 4 divide 852?

5. Can 8 divide 832%

6. Can 8 divide 5,952%

7« Name a number which can be divided evenly by 8.

8, Write a number which can be divided evenly by 4.

9« Write two numbers which can be divided evenly by 6.

64,



" OBJECTIVES:

ACTIVITY 1:

65

l. Given a division problem in which the divisor is a
one digit number and which has a remainder, the student
can find the quotient.

Suggested materials:

worksheet

Suggested strategies:

At this point the student should have a basic understanding
of the concept of division,

The teacher should at this time work with the student
until he gets in mind that remainders in division problems
must be less than the divisor. i.e, If the divisor is 6
possible remainders are O--problem even or 1, 2, 3, &, 5.
This helps the student to be watchful of their subtraction.
If in subtracting their rosult is greater than the
divisor, they have not selected ths correct multiplication
problem, The student thcn should return to his problem
and find a larger product.

The students should be shovn that the pattern of check-
ing the problems has now changed, since the product of the
quotient and divisor will not be as large as the dividend.
They can then be shovn that by adding the remainder to
this product they should arrive at the original dividend.

Fractions may be introduced as a method of writing the
remainders., i.e. remaindor
divisor

Refer back alsc to one of the three ways of writing a
division problem--that a fraction is also a division
problem. Reducing the fraction can be left as an optional
activity depending upon the ability of the student.

The worksheets accompanying this activity may be or may
not be adequate. Adcitional worksheets could be given,
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foael:

[

3 .

ACTIVITY 2

. Suggested materials: -
Colored rods as used in other activities.

Directions to the student:
See the worksheet.

Suggested strategles:

This is an activity using manipulative means whereby the
student deals with the concrete with the expectation that

. the student can take this activity and with the help of

i the teacher, other students or by himself, he can make the

! transference from the concrete to the intuitive stage of

understanding of the concept.
This activity could be used by the teacher on the overhead,
The manipulation of these rods shows up very clearly when
used in this fashica.

Instructions to the student:
Select a 12 rod.
Select a 10 rod,
Does the ten rod cover the 12 rod? Find a rod you could add
to the 10 rod which makes a longer rod covering the 12 rod,
Is it true that a 10 rod plus a 2 rod cover the 12 rod?
You have formed a division problem which looks like this:

. 12 + 10 = 1 with 2 left over
or 1
10¥1>
10

<
or 12 = (10 x 1) + 2
Try these problems:

1. Selsct a 12 rod.
Select two 5 rods.
Explain what happuns when you try to cover a 12 rod
with tuo Y rods., How much is left over?

111 in the tlanks in this division problem,
l7
Sf 1o
1(\

{)
Ve 1y three other combinaticons of rods in which serme of
the origina! ved ig lef't cver, lrite your division

rrablome,
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| "I’ ACTIVI?Y'B: '

Suggested materials:
Number 1ines (1 -« 15 or 20)

Suggested strategles:
This activity could be used much like those in Activity l.

Directions to the student:
On the nurber line locate 15, Draw a circle around it.
Draw arrows to show how many 4's there are in 15, i.e.

e T
< \12}&5678910111213141216 >

M[

How many 4s are there?

How many spaces are left over? Draw a box around them,
The number 3 is left over.

Is it true that (4 x 3) + 3 = 157
A division problem which says the same thing is:
4)15

° L
. 3

The three which you found to be "left over" is called the
remainder.

Try these problems on a number line and write a division
problem,

1. Draw a dot at 20 on the number line,
Draw arrows to show how many 3°s there ars in 20,

»

{01?3456 20

N/

How many 3%s are there?
Yere there any units “left over?® How many?
Write the division problem.

e Similar problems conld bo constructed by the teacher tor tha stndent,




ACTIVITY 4

Suggested materials:
' Grid paper

Directions to the student: .

Lo

Here is a division problem 20 + 6= , This
problem has a remainder.

Cn the graph paper, draw & heavy dark line around 20
boxes, Number each box.

o, b >,

3056,

O .88 -

14 atiidis

19 |20 |

Take a colored pencil and shade in as many groups of
6 as you can find, How many squares are left over?
The number of squares left over is the remainder

in this problem.

This can also be done by cutting the grid into

niences and pasting them into a long line, then

fold them every six squares leaving two left (remainder)
over,



Divide and check:

8 )5

7 ) 786

3) 1342

9 ) 31,940

Activity 5
Worksheet A

W) 97

6) 877

2 )685

W
Net”
oS
O
(WA
-

v ) 73,50

69,



Divide and Check:

5)u8

Activity 5
Worksheet B

3 )31

6 ) 165

7 ) 3580

B

L) G, 7e1

(=2

.
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71,
. : Activity 5
. Bonus Activity

3. b,
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OBJECTIVES:
l. Given a division problem with a iwo digit divisor--
units digit less than 5, the student can find an answer.

ACTIVITY 1:

Suggested material
worksheets
Va !
. [
Direcgions to the student.:
» The directions are found on the werksheet and in the
suggested strategies.

uggested stratepies:

The ‘=zacher might ch~ose to gc over the workshest with

the students, division problems without remainder, prior

to ¢iving the student worksheets A or B. She could use the

students? worksheet to show:

1. Division is repcated subtraction--see items 8, 21, 30,

2. The use of a trial divisor--see items 13, 14, 15,

3. Position of numbers in the quotient--see items &4, 5,
17, 18, 26, 27.

4, Check-=35, 36.

Jith repeated usape it could ke possible to have students
place either no nurter or an x as in this example in place

of the zero's.,
.ﬁJQZ
33 )6336

23 Vote: lack of use of zero
i 203 in this case.
PP L)

——r
€:f)

£505

e second torksheet "Division problen with remainder
Tllastrates the care procedure descrited as in the {irast
e,

L. ihdvisien 1a repeated mabtraction--see iters U, 2l 30,
. e nse of a trial divisor-esee dtems 11-716, DELTH,

yo doaition of ruellooen o the et ientecane 1toms 5, Loy

e s rx et ol eag Rk Yoo P rateea iy A o vl e
ERE AR o o ST 52 PR A T R U T O P an remesiiad el

Tyt 1y, b tescner oo LG nirouinle nronaed e
e U oo Toes by aieiracn ohceiing of poedd e o
o e o0 aartrie Y aeat ey

AP T G e . Wty
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‘ : Activity 6

Worksheet A

Divide and Check:

10J 10 14 )28

\
1 s,
12 /55 63 /169

_K)O /.‘ 50(\ 3 s L{J;’

4 s —




Activity 6

Workshget B

//
Divide and Check: .
Write the remainder as a fraction,

74 Juoz 84 1637

32 ) 156 ) 255
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:» o  Activity 6

Worksheet C

‘ Divide and Check:
Write remainders as fractions,

e
32 ) 7648 ©90 J34,733
53 ) 129 6 )5t 468

{1 igr-_,,zw-_ °Q )290

\ .
.’)“’ /‘: )',“"A"'A' ]-" /’I"I )()
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‘I', ACTIVITY 2¢

i~

W)
W
-
(03
et AW {o G _\_O__
[\V)

\

N A

ovodo oloa]

(8,0

Look at the division problem,
Answer the following gquestions,

l. TIs 6 bigger than 337

2. Is 63 bigger than 33%

Je  Hlow many 33's are in 63?

4o Find 1l in the problem.

5¢ 1 1s worth 100 since 1 is in the hundreds column.

Go 100 x 33 =

?o fut, 3300 under 66360
. ne  Suhtract.,
9, 307 is the remainder. This is a new division problem.

10, In your new division problem vou will find an answer for the tens
column,

11, TIs 30 bigeer than 337

1oe Ts 503 Lirper than 53t

: 3. Fow many TGl¥s are in 037 0% yourself 30 oz Lo 00, b
! I x 33 -
! N
1ie R SR Proan 50 4 )
15, fvoo - <
1, L ST SN R IR i )
e b it |




. 2l. Sublbract.

22, 66 is the remainder., This is a new divisian problem,

23, In this division problem you will find an answer for the one's
column,

24, Is 66 bigger than 337

25. How many 33's are in 667 Ask yourself 33 x = 60,

26, Tind 2 in the picture.
27. Since 2 is in the ones columm, o

28, Ttultiply 2 x 33 =

29. Tind 66 in the problan,
30, Subtract,

o
31, The remainder is zero, Your problem is finished-\

2e 192 is the quotient. \
o 20e 192 x 33 =

~

“ly Is your ansuer in number 33 the same as the dividend?

35. You have just checked your problem,




’ 784

| . ACTIVITY 3

LOI8
43 T2l |8

biglo
201 418
25810
31 6|8
b4
214

Look at the division problem,
Asuer the following aquestions,

l. Is 7 bigger than 437

2e Is 72 bigger than 437

. How many 43°s are in 727

3

4, Find 1 in the problem.
5. 1 is worth 100 since 1 is in the hundreds column,
6

« 100 x 43 =

‘ 7. Rut 4300 undor 7748,
de  Juctract,
9. 2948 is the remainder, This is a new division problem,

W. In your new division problem you will find an answer for the tens
column,

11, Is &7 blpper than 437

Comer e , o
e tg O nipmeer tian 430

Ve Hourmany B30 arve in 000 Aok voarself: GO x 7

-
PR TR
A

1ol

i, Ui b an Ly

| PR !

! . P e fi.".r‘. Ye - -
e, rvd S TERA T Yoo,

. €ty e b Lo B s oeelur,




o 20, Put 2580 under 3036, | <«
21, Subtract, '
22, 368 is the remainder., This is a neﬁ division problem,
23. In this division problem you will find an answer for the one's coluna,

24, TIs 36 bigger than 4317

25, Is 363 bigger than 437

26, How many U7's are in 3687 Ask yourself: 40 x 9
x 9

3

I

27« Is 387 bigzor than 3637

28, %hat is 43 x 87

« Is 244 bigger thon 3687

0. Find 8 in the problenm.

3L, & is worth & since it is in ths cne’s column.
‘ J2s Put 344 under 303,

33. Cubtract,

34, 24 is the remainder.

35. .ls 24 bigper than L4%

36.  You problem is Sinished, the quoticent is 163 247473,

37 W o x W3 =

”

3, ARG ¢ Dio=

i Le tho ansuer in ructor 30 thno same an tho divide: o)

G40 You have Mot cliecked o orobles,
° ‘. .
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. OBJECTIVES:

ACTIVITY 1

Given a divirsion problem with a two digit divisor--units
digit equals 5, the student will find an answer.

Suggersted matherials:
worksheet

Jupgested strategiess 2\ '
Follow the procedure of Activity 6 if students are still
having trcuble.

Cn the accorpanying worksheet the odd numbered problems
are even., The even probiems have remainders.
This sheet could be used o5 a timed drill or assigned as
sroup’activity, (he effective dsavige to get good
participation in the group is for the tedcher to announce
that everyone in the grouvp will receive the same grade.
Establish somg pround rules. All members of the group
mist. work the prob:lems anid check. They then check theair
werk by comparing ansusrs., They turn in one sgheet cf
enswers with the names of ths merbers of the group on
then, This helps in recording grades. This type of activity
. creaates an atmosphers of competition in the classrcom,
The students have a built in check system. It also seems
te help their self confidence.




Activity 7

lWorksheet
Divide and checic: -

Wrlte each remainder as a fraction:

1, 25 )125

3. b5} 1775

,7. '}l) /1_1.39!,;,/-;1;

A

15 )226

85 ) 19,654

95 101,764

75 17,055

8l,



Boras:

Put a number in the box.

1.

4
LYoo
)'3,7

LI

Ly .8

\J
fix
03

8 J 07 £

‘EQTt
g

{701
700 )3
1100
Y

Activity 7

Worksheot

€)

B

82,
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OBJECTIVE: :
Given a division problem with a two digit divisor--
units digit greater than 5, the student,will find an
answer,

L)

ACTIVITY l:

Suggested materials:
worksheet

Suggested strategies:
The stretegy for this activity follows from Activities
6 and 7.

Froblems in vorksheet A have no remainders.
Iroblems in worksheet B have remainders.

Froblems in workshest C ccntain both problems with
remainders and those witl.out,

1t would be possible to continue this unit intc divisicon
by a three digit number if desired by the teacher.



et
f g
:

Divide and check:

19 ) 76

96 ) BGY

ES ) €12

76 )IQQQ

Activity 8
“Worksheet A

48 ) 336

59 ) 354

97 Jingz

A ——

79 J1975

o - ——

e 411,790

84,
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‘ - Activity 8

Workshoet B

Livide and Check: ' >
Write remainder as a fraction. >

56 Y115 68 ) 315
38 ) 1675 17 Ju652
76 Jz572 28) 5689
ne ]()955‘; h9 /\ 97 4642
~
My ) 117,350 i 101 )‘","'\), 5}
7)




Activity

Workshoet

Divide and Check:
Write the remainder as a fraction,

57 ) 268

69 ) £97

19 V1235

7 ) 63,962

”/j 66,4555

Bonus: Numbers are missine in the

d
»

36 5 288

79 ) 3469

46 J 15,732

S —————

98 J1o1,475

follewing problems. Find

b 3695 56 794500 25 60295
24 ¢, 50)
m e 0.,
120 2ol 100
Y Tie T
7 . 25
: 6. I
56 o8

6 A

ay

S S — " — S —

86.
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COMUSTRENGEZ s Solve additions and subtraztion probleac heving dcuominators

' ‘ legs then 20, s

ORTUMIIVE : Giveon a fractional wddision o gubtisetiorn problem haviug desonine
aturs Less than 20, ovhe student wll) be wble Lo swlve it.

ACIVINY L. Fraction Plog

Suggested Material: asluminum ple pletes, coloved construction paper or
or oaktag .
On bottom of each plate, merk e rractional equivalent of 1
(1/1, 2/2, 3/3; ete.) Cut out circles of colared peper, (al
leact twe of sach coler) each large enovgh to covar the bottom -
of a plate, Ieave the blue circles alone. Cut the yellow
cireles into helves, and murk 1/2 on each piece, Cut the guecn
cireles into thivds, and murz 1/3 on eech plece, Coatinue in
the same way for U4ths, Aths, 8ths, Oths, 12ths, 18ths, ¢» until
yoo run out of colenu.

Bireetlons to Students: (See workshoets lsbeled Activity l-8, 1.3, 1-C.)

suggested Strategles:

L. Mak2 gure you huave enough kinds o Iractlons to anewer the
problams (i.c., say.l halves, O fourths, etec., i7 any
answer comes out in 12ths, there should be a pie cut up
into twelfths),

@ 2., This can be worked with tlhe given vorksheets, or wili
problems from the students' hooks.

3. Although this ig designed for individuals or very small
groups, it may be bect to do the lst few examples with the
class as a vhole.

%k, This is intended tc be supplemental materiel only, and was
designed primerily to give students the "feel" of fractious,
a0 that they would sot .make the exvor of 2/3.+ /4 = 3/7.

5. Do not give ell three vworksheets ab once, so as to keep
student interest up.

Actlvity l.A 13 adding fractiorns whoase sum "8 lesc than cne,
Acervity L.3 is adding fractious whose sum is more than one,
Activity 1-C is subbr:zcting fractions.

ACTIVITY L-A:
A J'L/
DNirections to Studenc: i KL£J
These fraction ples are teo help you add fractions. \Lis 4.’
To add 2/6 + 1/2, take tvo pieces with 1/5 ou them (for 2/6),
and cn2 plece witih 1/2 on Lt, (for 1/2)
Pu- all tlaee plecns together.,
Iird the swmallest number of pieces of the sarme
colo™ trat will exactly cover the pileces yoil hnve,
Fxample: to cover 2/6 + 1/2, you nera five L/6 pleces,
TTTTTTT 4o yeur answes in /6 - 0/0 = 578,

Try thhse probiems:
YRV (v e/ 0= (¢) /e o oA

s

(i) /2 + 1/6 - () 3/h . /6 = (rYy 1/5 + 1/h =

-
~—
—
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ACTIVITY 1-B:

‘ Directions to Student:
These fraction ples are to nelp you add froctions. Sometimes
when you add fractions, your answer is more than one whole, :
To add 2/3 + 1/2, take two pieces with 1/3 on them (for &/3) [\ i
and one picce with 1/2 on it (for 1/2) )4 ~e
Put all three pieces together [(they will over lap)

To ind the angwer, think:
How many whole pies could I make out of the pieces? (One)
How much pie do I have left over? (Find the smallest number
of pieces of the same color Lhat will exactly cover the part
thot overlaps.) ‘
Exauple:s To cover 2/3 + 1/2, I need one whole pie plus one

1/6 piece, so wmy answer is &/3 + 1/2 =1+ 1/6 =1 1/6

Try these problems:

(a) /2 + 3k = (b) 3/8+ 7/8 = (¢) 5/6+ /b =
(@) 1/3+2/3 = (e) 5/8 +1/2= (£) T/9+ 2/3 =

ACTIVITY 1-C:
Directions to Student:
Thece fraction pies ere to help you subiract fractions.
To subtract: 3/8 - L/ '
w Tzke as many picces of the same color as you need to make the
first number, and put them together (three 1/8 pieces) Vi

Take as many pieces as you need to make the second number’
(one 1/h piece (¥% ) and put it on top of the first number. w
3

Your answer is the smallest number of pieces of the same color
thet you need to finish covering the first number.

Example:
to finish covering 3/8 - 1/4, you nced one 1/8 piece.
Your answer is 3/8 - 1/b = 1/8

Try there problems:

(a) I/2 -1k = (o) 5/6 =1/3 = (¢) 2/3 ~2/9 =
(v) /3 -1/9 = (°) /2« 1/3 = (£) 3/4-2/3=

Lo
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. ACTIVITY ¢+ Addition and Subtraction of Fractioas "

Suggested Materials: worksheet

Directions to Student:

Here 1s one unlt of ures

Fill in the fraction of the part shaded below each figure.
"Write the sum of the two fractlons after the = sign.

The first two heve Yeen donc fsi you.
s (55) . . .
[ ] P e '] —
4 /b = 1 1/h - 1/8 = 2/8
(6) .
Y ' ’
’ L} ] ®
v
+ = - =
(3) _ (7)
R o
S o
s s PY + &I o @ ~ =
" e 4 ¢ ® 0
+ = - =
(8) ® - ®
o A » I 7 ,T ®
AENN |7
{.;....@'.L:“'e ¢ . ® [} *"-i",‘"'jf -
<+ = /.? - . =
12 o 'd
© » U e ® v o \
+ B . -

uggested Strutegies: ‘
This has been drawn on paner, btut the idea could be used with
reo-toards or in group discussion with overhead transparchneies.

Fav
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ACTIVITY 3: Bingo
Suggested Materisls: A set of 20 cards marked with the following

problems, one problem to a card, The answers (in perentheses)
may be marked on the back of the cards, if desired.

1/3 +1/3  (2/3) , 2/5 + 1/ (13/20)

3/8 + /8  (7/8) C 16+ T/12 (3/4)

3/4 - 1/h (1/2) | 3/5 + L/15 (13/15)

5/6 - 4/6  (1/6) 3/k - 2/3  (1/12)

1/6 + 3/4  (11/12) W9 - 1/3 (1/9)

3/5+ /4% (17/20) 9/10 ~ /2 (2/5)

1/3+2/5 (11/15) - /2 - 1/12 (1/16)

1/h + 3/10 (11/20) 5/6 - uf9  (7/18) |

1/2 + /9 (17/18) 1/6 + 2/3  (5/6) -
3/8 + 5/16 (1/16) - - 5/6 -1f/2  (1/3)

One card merked with all the answers,

1/2, 1/3, 2/3, 3/k, 2/5, 1/6, 5/6, /8, 1/9, 1/12, 11/12, 11/15
13715, 7716; il/léi 17/i8, 7718, il/zo: 13/50, 17720. ’ ’

Label it: ANSWER CARD
Divections to Jtudent:

1, Draw a grid of 9 squares on your paper.

. s

s

P

2. 'Tnke the answer card, and pick any nine fractions from it.
Write them in any ovder on your grid. (Just be sure to put
only one fraction in each box.)

3. Shuffle the problem cards, and put them face up. When every-
one is ready, cut the deck.

103
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. L, Work the addition or subtraction problem and check your
- grid for the answer. If 1t appears, cross it out,

S, Put the top card aside (without turning it over) and work
the next problem, looking for the answer.,

6. The winner is the person who gets three crosses in a row
(Down, across, or diagonally). Check his answers by looking
at the cards you put aside (the answers are on the back),
Make new grids and start again,

Suggested Strategles:
This activity can be Varied in innumersble ways. The class -
may do it as a whole, with the teacher turning over the cards,
The grid could be changed, the problems and answers could be
changed, the grids could be dittoed off, there could be a time
limit, etc.. :
We suggest that the teacher go through it with the class, and
gshow the students how to rill in tle grid. Also, if you do it
with a group, it would be helpful to have the "answer card" on
an acetate for the overhead.

“ACTIVITY U:
Suggested Materials; worksheet
Directions to Student: .

G - Place either + or - in each empty space to neke the equation~ true,
You can read up or down or across.

| 3 5 f = [r/12
8 9
T
11 3= 1k L1 o=12/3 1/6

ACTIVITY 5:
Sugpested Materlals: egg carton, marbles, cubes or other small obJects

Directions to Student:
You will be using an egg carton and some marbles to add and
subtract fractions. The rule is that only one marble can go
in one space,

(+) To ndd: Fill one half of the spaces with marbles, and then
£1117 1/ of all the spaces,

What fraction of all the spaces are filled?
So 1/2 + 1/4 =

\‘l‘ 1}'411[




92,

_ . Uslng the egg carton, try these p;oblems.
(9.) l/h' + 1/3 22 (C) 2/3 + l/h' =
(b) 1/2+1/3 = (@) 1/12 + 3/k =

If all your engwer dGenominators are 12, can you find simpler
fractions for some of them?

(~) To subtract: Fill one holf of the spaces with marbles, and
then take out marbles from 1/4 of all 12 spaces. (First you
Tilled 6 spaces, and then emptied 3 spaces) What fraction of
all the spaces are still filled?
o 1/2 « L/ ~ .

Using the egg carton, try these problems,
() 1/3 -31/h= (¢) 2/3 - 1/b =
(b) 1/2-1/3=__ : () 3/% -1/12 =

Now try these problems. Look at the signs to see if you add
or subtiract,

(a) 1/2+ 1/12 = (e) 1/2 -1/12

e | (b) /4 + 5/12 = (£) sfe-1/b=___
(c) 7/12 -1/12= .. () T/12+ 1/12 = _
(8) 2/3 =1/12= _ (h) 2/3+2/12=_

Suggested Strategles:
If student's reading level is low, read instructions aloud,
This activity may be varied to include Jjust addition, or just
subtraction, or evrn for learning the size of fractions (*

(is 1/3 » 1/6, ete.)

e



COMPETENCY:
OBJECTIVES:

. ACTIVITY 1:

93.
The subtractlon of common fractions ' o

Given any combination of fractions, mixed numbers, and
whole numbers to perferm the required subiraction

To subtract fractions with common denominators

Suggested materials:

Directions to studant:

Strips of graph paper (% squared per inch), 5 sq/inch,
6 sq/inch, 8 sq/inch, and 10 sq/inch; rulers;
yardstickss moter sticks,

Cn the graph paper with the largest squares, measure one
inch, How many squares in one inch? in 3/4 inch?

in 1/ inch? in 1/2 inch? How many squares are left when
wo subtract 3/4 - 1/4% what fraction is this?

Now take the graph paper with 6 sq/inch and mark off rows
of two squares; of three squares, of four squares, and

of five squares, What fractions of an inch are representad
by the rows of squares?

(yes/no)  1/ém Sl/3m__ s 2/6m ;

5/6n 2/3u . 1/21! s
2/50:

o

I;/én .

that fraction is the ;janswer to the following:
2/3 - 1/6 = |

5/6 - 3/6 =

b6 - 2/6 =

Suggested strategles:

Continue this with the other sﬁrips of graph paper.

Ing
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. ACTIVITY 2: To subtract mixed numbers with common Qenominators

Sugpgested materials: .
Saae as Activity 1, plus colored pencils

Directions to student:
Use the 8 square graph paper. Measure a row of squares
2 4 inshes in length, How many squares are there?
How many squares are in one inch?
Can you draw a onesinch sguare?
Now using one-inch squares show 2 7/8 inches. P
Do the same thing below this to show 1 3/8.
What is the answer to 2 7/8 - 1 3/8%
Use a row of squares to represent 2 5/8 and use another rc
of squares to represent 1 1/8. "
What is the answer to 2 5/8 - 1 1/8%

L }.‘——-—.r Gradn ewntuer s o _‘—' r' "
/ N =R AL 4 -
g 1 /’ :’f . 1 o s
= = 7L 4 -.-;‘K—_J -'1 1 '
.: -Hyﬂ..' F, Y T :
v ,r' o '.' F -{ - 11~ .‘t
. 4 .‘\n B 22 Sk ald -u-n}- b . »
: r L [ b 44 1— . §
N —4{ 4 ;.-A-JL P N R I T
4 P T B -J ' Laanad
d.d  badee .{P- - > -
. ,..L L b--r— S 4 } - . 4
4 "'L'L‘--

™

Suggested strategies:
Use strips of the other graph paper to demonstrate the
subtraction of other fractions,

Loy




3 . 5
- 95,
. ACTIVITY 3: To subtract a fraction from s ~*ole number
. Sugpgested materials: : .
, Same as for Activity 1l and 2, .
Directions to student:
Start with the 8 square graph paper.,
Mark off a row of two inches. Delow this mark off a °
row of 5/8 inches, '
. What is the result of 2 - 5/8%
Now Tark off a row of one inch, Below this mark off a
vow % inch,
what is the answer to 1 = &
\ﬁ
A UL I S W A
N BN/ 2% WD Wi 3 B
i -..;.....4..,.:..4.“ :...4‘;....,.-. 4“."-"'"%"-*? ]
. ..d.u......}..-'. i...-{-. L ot
et o wiar B Kt o :
® P RIS I
NPT N T o T '
"‘ * ',";.O(- + - E-—ﬂ;q‘r‘ xﬂlL-"N\n'-i e lp’+-‘
et
i T IT
[ BRET SR A R N
N ol 00
.Y AR ’ 1 "‘,P' X .
T T
t -r *‘; 1».{7' . - : H ..V..‘...t.....
\ !
1 ’ i !
' Juggested strategies:
Vi Work other combinations using some of the other strips
{ of graph paper.

iy
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« ‘ : COMPETFNCY: Subtraction of decimals

OBJECTIVES: Glven any combination of dacimals and whole numbers to
perform the rcquired subtractions,

ACTIVITY 1: .Ugln{' graph paper to show the "ubtraction of decimals such.
a5 o8 = o5, .35 = ,21, and 248 - ,132,

Suggested. mater:xia’l.s.
Meter stick, ruler in tenths, strips of graph paper in
‘millineters, 10 sq/inch, and 20 sq/inch,

Iirections to student:
Using the meter stick have the ..tud..;nt read the numbor of
centimeters on thé stick and the number of millimeters in
a centimeter. Have them point out the position of such
points as 8 em, 12,5 cm, 6.9 cem, 21,2 cmy o5 o,

Now use a strip of the 10 cquare graph paper. Have the
student mark off rows of sguares vy J6vy and 9% in
length, Ask for the ansvers for these sublractions:

06-.“""' .9"'.6"‘ .9"."”':

-

Next have the studont mark off 35 squares :i.n'one of the one=
ineh squares and 21 squares in an ajoining square.

e

@ Ask: Does 35 squares kqual .35
‘ Does 21 squares equal 217
What is the answer to .35 = .21%

Now give the problem, . 5h8
- o132 What is the answer?

PR R AR Y iR i S
M ’ R .t 0o
¢ M AR AR A e S
t% S Tabate .57t s, s g
| 1%: ¥r [ S .._..;;...},.'....,.'.._..i.o..: -
H J Y E 4 . 4 I I b_*‘L'?—
1Tl o — IS SNN e e
PO B0 O § - ed- g L de g e -+ &
T_..:; - +~§L ‘T'I'f H t‘t..-:a-. N ._'_.,4}_
S Spmssssiescavimscind
i :L.-‘ft:-. Fi,ﬂ‘j.&. Py .y -....:—-.‘r-'\. t}.; . .
4 1 e 'i.__ji e Rl e
1 }1' (T1]11:4 —.-~-~1—1-L-1
N S T PR A b T—-I--J e -r-‘lm - 1.. ......
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; Suggested strategios: T i
‘ o _ Try some subtractions without graph paper such as:
.8 Ao .78 .56 RIS 6U3”
75 R P =52 =39 =123 =:291

°

If there is any trouble with these problems, more work with the
o graphs should help, .

CCMPETENCY: Subtraction of Decimals

OBJECTIVES: To subtract decimals from whole numbers such as 2 = 6,
1l - 42, 3 - ,6L5

ACTIVITY 2: Using graph paper or other devices to subtract decimals
* from whole nunbers

Suggested materialss ’
meter stick, ruler in tenths, strips of graph paper in
millimeters, 10 sq/inch, and 20 sq/inch,

Directions to student: _
10 em will be used to represent 1l unit,
Uss the meter stick to locate 10 em o the stick as 0 - 10
or 20 - 30, etc. Can you give the answer to 1 - .3? _yes/no

If no, have the student mark off a row of 10 squares and
Lalow it a row of 3 squares. Then repeat the questior
L~ 3= If yes, use the meter stick, point
cut the numbszr of cm,
Asx: what is 1 - .35%

that is 1 - 727
If tnese arec not ansvered correctly po te the graph paper
to 3eb up the problem,

S Jd

f b4
' . "aao
\ ]
‘¥ e
Sty -~~~:—$—~r~~1—:~1~~--—-’—~ +ygrp
L .";I"J““'"ﬁ*: Y ¢—=—-st¢q 1.10%":1.;;--4’
- alf ey P -t - T s - :
3 i .‘;\r __"“L.J..,-r-—-’[ — snsunny
;-114;w“ ¥3ﬂ" ) SO A6 MR IRA the use of 10 eq. graph i -~ver
{ HERIRY U0 ST i 4= -+ 1
[ .9 H r
L LT e f 9 ot d b e
N 2k T i )l - § . . . . .
RAERamAantnneian e _4%)’ Subtracting a 3 place deciral
i r}.j:ff : - 1 from a vhole numbor should
PRI R N T4 follow without further wor:
4ttt ' 1 S ; - i
.- : - pual . vith graphs, Us: of the ™7
_ <= 1 “r . .
THH ; i o & ‘.I_ 1) £d . grapb paper will give
}- - = i A more variety.
ime - = R
t - ™ T T w i
AR e 22
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COMPETENCY: Subtraction of decimals .

‘ OBJECTIVES: Te subtract docimals such as 4,8 = 2,3, 2,53 - 1.25, and
. 30785 - 103620 )

ACTIVITY 2: The use of meter sticks snd graph paper to subiract.
declmals, ‘ '

Suggested materials:
‘eter sticks, graph paper in millimeters, 10 sq/inéh,
and 20 sq/inch.

_ Directions to student:

Use the meter stick to show 4.7 = 2.4
First locate 4.7 em on the meter stick,

-7 i ] I ) ! :
_ f 2 3 LT A
| | | (o d ) .
< .

........

-
-

-~
N &

==

i
Subtract 2 em from 4 cm, leaving .
Then subiract % em from .7 cm, leaving .
The ' answer to the problem 4,7 - 2.4 is .

Use the meter stick to show 3.58 = 1l.25

- T 7 i L )
/e 20 e N R \
§ P
V. | H J !'r
k. - .".‘,..-—’ ) -~ ) a
- o~
Subtract 1 from 3 leaving .
Subtraet .25 frorm .5+ leaving .
The answer to the problem 3,55 « 1,25 is .

(ther problers can be used with 1he graph paper.




CurP.TenlYs Reocognition of mathematical phrases. Construction of verbal

Ph?ases from symbols, and phrases involving symbols from verbal onos.
‘ This competsncy is necessary for work with mathematical sentences.
OBJECTIVES; The student will rocognize mathematical phrases and be able to
- translate verbal phrases into those involving symbols and vice versa.

Student will give examples of mathematic:l phrases orally and in
writing., Student will produce phreses using syribols, having been given
word phrases and vico verca.

ACTILITY 13 Words from symbols st

Suggestad Material:

Transparency on which are listod phrases using symbols. Exanple:
1. 2 3
2 7X b
3. 2(8 + 5)
he 2.+ 4

[ 5'
6.
s 0
8.

’
-

2 3)
2(6 + 1)}

~5~J Co
- & W

.

O
+
NISY ™ SWr

virastions to Student:
Fead the phraso, using & word or words for the symbols you see.

ﬁ suggested otrategies:
Symbols of inclusion may need to be reviewed if students hesitatle
in reading quantitios in parentheses, brackets or in numerator of

fracticn.
ACTIVITY 2: Symbols from words

ouggested iaterial:
Propare a transparency giving verbal phrases in a column, Students
will inssrt phrase in symbols opposite the phrase on tho trahsparen:y.
A1l other phrases on the transparency will be kopt covered except
the one being worked on so that attention of all students will be
on the phrase being consideruvd.
Sa.nly transparency
Verbal ohinse Plrage usiny syrbols

iwo plus forr —

Seven minus onc o 3
two less thain five

wipght tiwes two

Six less four e
Trice the sum of two and three

One-half of the sum of threo
and five

oo s ol throee and five locs ono

Divide the swa of threc ..xd [ive
by thrzo 1 I ——




€

Diroctions in otudents 100,
Insert a phrase on the transparency opposite the given verbal one,
using symbols for oach verbal phrase. .

- Sugpestod Stratoglest
Instead of using a transparency, the phrases may be given orally
by tho toachcr, or by a studont, Students designated would thon
coma to thoe board to write the phrase in symbols.

-

ACTLVITY 3, Syubcls=from=iords Baseball

Suggested Materialss
Fach student prepares five verbal phrases, writing them on & card
or sheot of paper. The class is divided into two teams, both of
which select a pitcher. 4 coin is flipped to determine the toam
at tat. Pitchers collect papers coatalining verbal phrases from
toam mombers. Places in the classroom are designated lst base,
2nd base, 3rd base, and home plato. A member of the team at bat
recoives orally from the opposing pitcher a verbal phrase. He
must write it on the board in symbols. If it is corrsct, hs
advancoes to lst base; if not, that is ono out. Teacher may act
as unpive and scorekeepor. Play cont.nues until team has thres
outs, <Then opposing team comes Lo bat and process is repeated,
Namber of innings to be played can be determined according to
time available.

Directions to Student:

Prepere & list of five mathematical phrases using words. Gxample:
itwo timos the sum of throe and eighteen,? Give your list to your
pitcher. Pitcher will use the phrasos given him by his team to
give to the opposing batter. The batter will go to the board and
write tho phrase using symbols. Bxzample “2(3 + 18)¥, If correct,
he goes *o lst base. If not, that is an out, The next batter
comes upe The pitcher gives him a phrasc. He writes it on the
board. If correct, he takes lst base; the man on lst goes to 2nd
base. Play proceeds as in ordinary baseball.

Suggestnd Strategies:
Une way of dividing aroup into two teams .s to have the boys on
one team and the girls on the other. It is better not to allow
students to choosc te~ms as tho poorer students will not he chosen
until the very cnd,

iy
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COmPETLNCY: Construction of mothematical sontences from phrasas,

' OBJECTIVIEs The student will construet mathamatiiigl sontences using phrases
combincd with symbols for equality and inequality.

ACTIVITY 1: True Sentenszes from Phrases

Suggestod laterials:
Cards on which have boen written five mathematical phrasas,
Each student receives a card giving him five phrases. He must
put each phrase into two true sentences, using symbols of
equality or innquality.

Stpls CalD

rhyrasos Sentences
2+ 3 Student might £i11 it 2+ 3 =5 b
2+ 3¢ 7
2(6 + b) 3(6 + 4) = 30
36+ 4) > 10
Lt 2 L2 =2
3 3
b+ 2 < 0
3
@ 8 - (4+2) 8 - (v+2) <8
. 8 «(4+2) #8
2y + 2) Hh+2) =3
' (4 +2) £ 4

Uirections to Student:
iiake two mathematleal se itences from each of the phrases on this
card. Your sentences rwust be trus. Use symbols such as =, £
<, >, G, B in your sentences. Lo not write on this card,
Surprested otrateglios:
hActivity may be used as a game, with the student finishing first
recoiving 2 point if all his sentences (read orally) are correct,
Students then exchange cards ard begin againe &lso, students mipht
work in teams of two or threc to complets the curd.

ACTIVILY 2: False sentencns frow phrasts

Suggasted ratorielst
Cards cont2ining tive mathamatical phrases, Each stulent roceives
a card giving him five pnhrascie e must put each phrase inte tuo
false sentences, using symbols of ejuvality or inequality.

oa. Ly Carb
Phraces F+lse Sentences

. -

St 3 Studont aight £1137 ing 2+ 3
t 3

(Isacher ~iil suprly
four additional phrases.)

bom o
> —
AT %




. wirections to Students - 102,
R Muke two mathematical sentences from each of the phrases on this
. card, Your sentences must be false. Use symbols =, #,<, >, £, = .
Do not write on this card.

Suggosted Strategiess
This activity may be used as a pame, with the student finiching
first receiving a point if ail his sentences (read orally) are
. correct, i.e, false. Students then exchange cards and begin again.
Also, students might work in teams of two or three to complete
the card,

ACTIVITY 3t “Heads Up” Game. (See Marie's Educational Materials.)
Sugpested Materials: .

To make your own game, prepare a card for sach student, or have
the students put this outline on & sheet of papers

BE =

- ) - [ .
{{_;"::f\:\, ,

I S I R B B

Write the integers from O to 20 on the faces (one on each face) of
& 24 cubes. Repatition of integers will occur. Place the 14 cubes
in a box, shake and throw them out on the desk. Read and list, on
tho board or overhead, the 14 numbers appearing on the faces turned
upe If any number is repeated, list it as many times as it is
turned up, Students must insert these integers into the blanks
to constiuct true sentences. at the end of a specified time,
depending upon the ability of tho students and their familiarity
with the game, students total the numbers they have used to construct
true seatsnces and subtract from the total any numbers not used.
Result is their score for that game. If cubes are not available,
14 numbors could be dravn from & box containing 3 or 4 sets of
integers from O to 20 written on small cards. Also, fractions
or decimals could b3 used with the integers. A&nother variation
might be to change tho = to ¥, <, », € , >
Directions to dtudent:
Fill in the blank sjuares with the numbers turned up on the cubes,
as listed on the board, to make each of the four open sentences on
your card true. st the end of three minutes we will stop and you
will total the numbers you have usod to make true sentences. From
that total you nmust subtrcet any numbers you d4id not use. The
result will be your score.

Suvrested Strategies:
Usnending uvon the size of the class or group using this gane, a
mothod of checking to be sure sentences constructed are correct
and score is correctly computed will be necessary., 4 student may
be appointed to check the sentences of a small group, or sentenccs
might be reced aloud, put on the board and checked by the entire

group. | 15)
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COMPETENCY: Construct mathematical sentences from given verbal pioblems;
translate mathematical sentences into verbal problems.

. . OBJECTIVE: The student will be able to write open sontences given certain
conditlions to be met, i.es & vorbal sentencs or problem,
Given an cpsn sontence, the student will be able to make up a
verbal problem to fit it.

ACTIVITY 1, Matching Sentences

Suggosted Materials:
Cards on which verbal sentences are writter in column form with
corresponding open nunber sentsnces opposiie, bul not in the same
order, Students must find the numbeor sentence which corvresponds
to each verbal sentence,.

SalPLE CARD
Verbal Sentences Number Sentaences
l. Twelve times & number is less than seven, le x=43=20
2. Four timos some number is eight, 20 H(x+7) =6
3. Tuwo loss than & number is nine. 3. 12%x ¢ 7
4s One-half the sum of a number and soven by 2x < x+ 9

15 81X,
5. A nurber divided by eipght is less than six. S« 4x = 8
Ge A& number less four equals three. . 6, 4x = 5 =7
. 7« A ramber nminus forty-three equals tweniy. 7¢ X =2 =9
8, Five less than four times a number is seven. 8. %’_ < 10
9, The product of a nuber and two is less 9, 6x » 50
than the sum of that nuiber and nine.
10, Six times a nuwber is greater than fifty. 10, x =4 =3

Directions to Studenl:
liaten each verbal sentence with a numbeyr sentence as shown in the
completed sample.

4CTIVITY 2, ilake up a verbal problem to fit the sentonce.

Suggested raterialss
Cards on which ons or more open sentences are listed. Student
must compose a verbal problem which could be translated into
the given open sentences Ior example, if ons of the sentences
on his card were: 4x = 8, student might respond: The perimeter
of a siuare is eight inches, How lory is each side?

Directions to oStudents
(iven an open senteace, you must compose a verbal problem to fit it.

Suagasted Strategios:
This activity can be done orally, wuith teacher giving each
student, in turn, an open scntence.
netivity can be used as a gane, with the first student correctly
fitting a verbal problem to the open sentence receiving a point.,
Students mighit vrite an open sentence and challenge the proup to
find a verbal problem to fit it. Student who does scores a noint,

ERIC L1y
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COLPETNCY:s Solve simple linear equations.

. ’ OBJLCTIVE: The student will transform open sentences into true sentences |
without using the axioms. (Opsn sentences will be simple enough so
that students will'be able to find solution by inspection.)

4CTIVITY 1, Secret Wumber Sontence

Suggested liaterials:
& trancsparency on which are listed ten or more open sentences.
In this game the secret number is represexnted by 2 square or
triangle, The secrot number is that which will make the open
sentence trus.

SANPLE TRANSPaRISNCY

lLj™ +3=7 6o B =
2 A+ 3-1=6 7 (55+3)=16
30 O <4 =14 8. A = A
be 4y =4 9., 5(j3-2)=5
5. A<+ 4 =35 10, 34 = 15
Directions to Student:
. iive the number which *7rill make the open sentence true. If nore

than one number will make it true, indicate the numbers which may
be inserted to make a true sentaence.

wuggoested Strategies:
Jote that Exercise Noe. 3 above is an identity. In Exercises wos.
4 ard 10, the indicated multiplication may need to be pointed out
to students,
An "x" mey be inserted in the sentences instead of the square or
trianzle,
Instead of using a transparency, sentences could be listed on cards.
Students could then copy the sentences, inssrting the number which
makes it true. First student to finish his card correctly recsives
8 pointe Students then exchange cards and begin again.

aCTLIVITY 2, Secret~numier=sentence Baseball

Suggested haterials:

Cards on which have been written five open sentences. Class or

group is divided into two teamss. wuach participant is given a card

and directed to find the nuw:ber or numbers which will make his

open sentences true. The first student to finish his sentences

correctly goes to lst base. (wases and home plate will be located

at specified places in the classroom.) his team is then automatically

the team at bate students exchange cards. If the first student to
e finish his card correctly this time is on the team at bat, he goes

to first bese, Student on lst roes to 2nd. However, if first one

finished is on the onposing team, that counts as one out for the teoan

at bate Play continues until agreed-upon number of innings have been

completed.
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) Bi: ctions to Student: ’, 105,
. | 7n 8 separate sheet of paper copy the .- sentences on your card.

Insert, in the square or triangle, the number which will make the
seatence true. Ralse your hand when you finish.

Suggested Strategloss -
all students must stop working when someons raises hand. Teachor
may say "Stop §¥., Checking may be done orally.

This activity may be varied by designating certain cards which
list more difficult sentences as "'double® or "triple" or, if
sontences are of great difficulty, “homerun.”

ACTIVITY 3, Secret~number-sentence saseball (using studehts as pltchers to
give open sentences) :

Suggestod Materials:

Cards on which are written one or mnere open sentences, Glass or
group is divided into tuwo teams, each of which selects a pitcher.
Open-sentence cards are divided betwwen the two piitchers. First
student at bat roceives an open sentence from the pitcher, iee.
#2x = 10.% Student must give value for x which mekes the sentente
trues If ho dces so corrsctly, he goes to lst base. If his reply
is incorrect, a studeat from the opposing toun must give the correct
answsre Lf he does, student at bat is outs If the answer given
by the opposing team member is incorrect, student at bat goes to
lst base on an ervor. Play continues until teoam at bat has three
nuts. Then opyosing team comes to bat and play continues as

. “ndicated abeve. Teacher, or appointed student, keeps score and
acts as umpire. Game ends after agreed-upon number of innings.

Directions to Students:
Class will be divided into two teams: girls on one team; boys on
the other. Bach team will choose a pitcher whose task will be to
pive open senteénces to the opposing team for solution. Students
will come up to bat in the order in which seated. If student gives
cerrect solution, he will go to lst bases If his answer is lincorrect,
somecne from the other team must give the correct solution,
Pitcher will call on soweons from his team to do this. If the
answer from the opposing team member is correct, that will count as
an out for the team at tkat; if it is incorrect, the student at bat
will go to lst base on an error. all correct answers are singles
aid advance student on base to the next base.

Suggested Strategies:

Teacher may ask students to compose the open sontences to be used.

They would then give their sentences to their pitcher to use against

the opposing team.

liore difficult sentences w1y be marked as a double, triple or

homeruns

For wse with a unit on verbal problems, cards might give such

problems +hich would nsed to be trunslated into opon sentencas

by the students and then solved.

Cards .ight list some open sentonces and some verbal problems, with
@ the verbal problsms dessignated “triple” or 'Thomerun,-

.
P o,




. s 106,
COMPETENCY: Solve linear equations through use of the axioms.

OBJECTIVE: The student will find an operation which undoes a
given one. : :

ACTIVITY 1. Doing and Undoing

Suggested Materials:
Prepare a list of operations for which an UNDOING
OFERATION can be found. Such a list might be put on a
transparency, on the board, or on individual cards which
could be given students.

SAMPLE LIST
OPERATION UNDOING OPERATION

l. Turning on the TV set

2. Putting on my shoes
3. Walking home from school

i« Earning $5,00

5. Wrapping a package

6. Losing § yards in a
footbhall game

7. Adding 10 to a number

8. Walking up the stairs

9. A rise of 10° in
temperature

10. Subtracting & from a
number

Directions to Student:
Give the operation which undoes the listed one.

Suggested Strategies:
This can be done orally, with overations given by
teacher and responses by students. It can be a
written activity, with students writing the undoing
operation on a sheet of paryer.

ACTTVITY 2. TUndo this,

Supfrested Materials:
Bach student receives a card which liste one or more
operations, mathematical or otherwise, Activity 1
above lists some operations which could be used. FRach
student takes a turn to act out the operation on his
card. TFor example, if his operation is: Adding 5 to a
number, a student might collect five sticks of chalk
and place them, one st a timec on the tray with the
rest of the chalk. The first student to raise his hand
and give the undoing operation correctly earns a point.

11y



_ Directions to Student: . 107

Each of you will take a turn coming to the front or the
‘I’ room and acting out one of the operations on your card.

The other students will try to think of an operation
which undoes the one yocu are illustrating. Raise your
hand when you think you know what is being illustrated
and can give tho undoirg operation. You will receive
& point for every correct answer.

Suggested Strategigs:
In listing operations on cards, be certain they are of
the type that can be acted out easily with articles
available in the classroom. Include some involving
addition and subtraction since the purpose of the
activity s to reinforce the fact that addition undoes
subtraction and v ‘e versa.
If you wish to avoid the subtracbion axiom and use only
the addition exiom, substitute ADD THE OPPOSITE for
SUBTRACT.

ERIC 1.0




COMPETENCY:.

A

. OBJECTIVE:

ACTIVITY 1.

108,

Solve linear equations through use of the axioms.

Students will be able to use the multiplication

axiom in solving equations.

Sugrest a Solution,

Suggested Materials:
Prepare a list of simple verbal problems which will
require use of the multiplication axiom in their

solution.

9.

10.

Directions
You will be given a short verbal problem.

tell what method of soluticn you would use.

SAMPLE SENTENCE

If 1/2 of a number is l,
how can I find the numben?

If 3 times a number is 18,
how can I find the number?

If 1/3 of my allowance is
$1.00, how can I find the
allowance?

If I times a number equals
L0, how can I find the
number?

If 1,/2 of my friend’s age
is 7, how old is he?

I1f 1/3 of another friend’s
age is 5, how old is he?

If 2/3 of my sister’s age
is 10, how o0ld is she?

If 1/5 of a number is 3,
what is the number?

If 3/5 of a number is 15,
how can I find the number?

Ir
is 15 feet long, how long
is the entire piecc?

to Student:

5/6 of a piece of lumber

Students will suggest a method of solution.

ACCEPTABLE RESPONSE

l.

2.

3.

Multiply .4 by 2.

Divide 18 by 3.
Take 1/3 of 18.

Multiply $1.00 by 3.

Divide U0 by L.
Take 1/L of L0,

Multiply 7 by 2.
Multiply & by 3.
Multiply 10 by 3/2.

Divide 10 by 2/3.
Multiply 3 by 5. |

Multiply 15 by 5/3.
Divide 15 by 3/5.

10, Multiply 15 by 6/5.

Divide 15 by 5/6.

You must
You ara

not to give the solution, but only the method to be
used to find it.

Suggoested Jtratepgies:
After the class or group has gone over a number of
such examples, trv to get them to peneralize.

Ask

them if they can find a relationship betwecen the
fractional part of the number given and the number

Q they suggested as multiplier.,
ERIC 19]
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| ’ : : 109,
multiplication by the reciprocal of a number will

undo multiplication by that number. Since the reciprocal
is th2 multiplicative inverse, it undoes multplication
by tnat number. : .

I# you wish to use division as the undoing operation for
muistiplication, this method may be used instesd of
reciprocals,

ACTIVITY 2. Win with Reciprocals.

*

Suggested Materials:

p

Each studsnt receives a card on which are listed five
open sentences, the solution of which requires use of
reciprocals,

SAMPLE GARD: 1. 2/3 n = 18
2. In = 24
3. 3hn= "2
. 5/3 n= 10

5. ™m =42

Anotheir group of cards, solution-cards, have written

on thei a4 number which will solve one of the sentvences

on a student-card. Bach solution-card gives one number--
the solution to one of the open sentences. These cards
are shuflfled and put on a desk in the front of the roonm
or on the table around which a small group of students
may be seated. The top card is turned over and the
solution read. The students are given a minute or two

to examine the sentences on their cards. If the solutiecn
fits one of his sentences, student raises his hand.
Solution is checked. If correct, he receives a point.,

Directions to Students:

You will receive a card on which are listed some open
sentenges. T have a pack of cards with the solutions
to the sentences on your cards. If I turn up a number
which solves one of your sentences, raise your hand.
If correct, you will reccive a point.

Sugpested Stratemies:

After two or threce solution-cards have been turned up,
student should exchany'e thieir sentence-cards since, by
that time, they will have the solutions worked out,
This activity can be uscd with any tvre of linear
equation, not orly tlose whose solution involves use
of reciprocals,
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' : 110,
. COMPETENCY: Solve linear equations through use of the axioms,

. OBJECTIVE: Student will be able to solve open sentences
through use of the axioms,

AGTIVITY 1:

Sugzested Materials:
1. Set of cards on which are listed open sentences, the
%  solution of which requires use of one or more of the
axioms, FEach card should llst one open sentence,

2. Set of cards on which are listed the symbols: X, ¢,
+, = o Dkach card should list only one symbol.There
should be more than one caxd listing each one of the
four symdbols. :
%
Directions tn Students: .
You will rceeive rive rards, each listing an open
sentence. There are also c.rds on which ere written
the symbols: X, *+, + and - ., EBEach student will have a
turn to pieck one of these cerds. If you can solve your
open sentence with the symbol you picked, you nust give
the solution and explain how you used the symbol on thle
card to solve that perticular opsn sentence. A correct
us2 of the symbol earns y» twd points, After you
correctly solve an open sentence place it and the symbol
_ card you usod to solve it on the desk in front of you.
‘E> . 17 you cannot solve any of your open ssntences with tho
gymbol curd you picked, return it to the bottom of the
pack. Play passes to the next student. If you need
two symbol cards to solve one of your sentences and
pick one which you can use, keep it in your hand until
your turn comes around agein. When you pick the second
symbol required, play them both with the open sentence,
This gives: you three poirts. Play stops when a player
has no more cards in his Qhand. Players count points
played. Each card played, sentence cards and symbol
cards, counts one point. You must deduct one point for
each card remaining in your hand., Points are tabulated
and play begins again, with each student receiving five
cards. Student with highest number of points at end of
game wins,

Susmested Strategies:
Activity can be used with the entire class or with a
small group.
Instead of open sentences, verbal problems could be
typed on cards, This would add to the difficulty
since student would first need to write an open sentence
to fit his verbal prcblem and then decide what operation
he neceds to uce to =olve it.
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111,

. COMPLTEWCY: Construct a graph indicating the rciationship of
.. _. tuo varfabics from a given cet of data.

OBJECTIVL: Given a grid with » horizontal ceale and a vertical
ccale, the 2tudent should be able to locate on this
grid points corrccponding to an ordcred p2ir, '

ACTIVITY I ORDEIRLD PAIRS ON A GZO=BOARD

sSuggested materialce: 1. pcg board and golf tees 2., ordinary
board with nails in place as in the diagram

beclow 3. rubber bands

Dircctions for the tcachoers Place one rubber band down the left
redumn and ane rubber band across the bottom row of the geow
board. Think of the rubber band ancloscd nalls as being
numbered like the oncs plctured. Any nafl on a geo=bonard can
now be located using tud numbers, .

i 4L
0 JE ;.-‘J_-/ﬁ \ et
AT
. - /ki » CEPRYY
(3.5) ‘ﬁ\\ i *A* 1) 4
i | -
1 T
Qo= ~— 'g B
(5,3)

Neil (3,5) ic tocated by ctarting =t nail (0,0).
. The firnt number 3 tells how far to count OVER nn the battom row

2, Tho rceand number 5 tclls how far to count UP from the
bottom Fove

The twa numbers ~rc calicd i nedered pair because the order
in vhich thz twus numbers are writtien is important, For cxamplc,
the nail ioacoted by the ordered pair (5,3) is not the samc as the
n~il bacated by the ordered poiv (%,5)

EXe CI3ES s Locnte cach of th. fallnwing srdoired pairs on the
Quo=b :nrd,

Pe (4,2) 2o (Qsc)} e (016}
be (5,3) S5 (1,7) 6.(0,8)




ACTIVITy 2

Dircctions: Use the seating chart below to ans

aucstions,

ver the following’

6 } Ben | Lem Ky Meg
5 jLynn Con Goil Janc | Sue Ed
rowv 4 1Al ' S~m Pam "Greg Gary | Ken
nuinber '
3 (ann & Abe Eve satt Ron Leo
_e_18itl ' Pog Mike Faul Dora | L1z
| S S
L! §Gna ! Jim §j Rick | Lou Pt Jack
ba b a b s s s 6
' ' column numbar
be VWho cite in the scat in column & row %2

The ordercd pair for thic seat is (4,3),

in a certain order an ordered paire

which ctudent is

Which ctudent ic

which student is

w £ W
. .

LE)Y
°

(59‘)’ (5’2)’ (5’3)’
in a straight linc?

at (3%;5)2_
at (593)?
07 (5,3) ~nd (3,5) lncate the came fcat?

ordared mair {
column

at (5,2)°%

Place a circle ar~und the names of

(5’4)! (595)0

aors

7“‘ ‘ O.

= -

17 the seats form a stiraight line write "yes"

Tablio I
Clascroom scoatn

{

ardcred pairs

in the

e call tuo aumbers

the studunte 2t these ceats,
Arc those students sitting

In tabic I beicu, list the crdered po-irs that iocate the acats,
Iast box,
If the seats do not form a straight linc write "no" inm the last box,

Straight Iinc

{

¢
column numbor io

A5 the v numbeoer

the zamce

cofumn number is 3 more
than the row numbor

- ——

is 7

L row numbcer

)

cum of column number -nd

- e —m i ebe e o

e

f, R -
o fcolumn number 15 less
EBig C number

-

-

g———

l

ki e

Pt et



@ /CTIVITY 3 GRID FOUTBALL

113,

Object: To hit all of the other player?s defensive men.

R

ules: |. Locate your 3 sets of defensive men on the defense
gride The men in cach set are placed next to cach other
In vertical, horizontal, or diagonal straight Ifnes Iike
those below,

S— - - - Q= T L=
i Kind of number of cach kind label for ! 8;E-E~—¢ L
f'defense men locations| 7lwt=jemfarte L: -
~— 1] 6 B L
Tineman 5 ] L i 5= 8 : R
— S - - 4 -B ey’ v
Back 4 B 3 B
e e _ — 5
i '...u 2 = ‘\ 1 ’-1

24

Je

4

5e

0123485678910
Do not tell the other player where you placed your defensive men,

Player | takes 4 hits at the other player’s defensive men by

haming 4 ordercd pairs on the gride He records them on his offense
gride Player 2 records the hits playeir 1 has taken on his defense
grido

If player 1 has hit a defcnsive man, player 2 tells him the point
and the kind of defensive man hit. Player 1 records this by
placing a L, B, or E over that point.

After player 1 has taken 4 hits, player 2 docs the same. Player 2
records the hits an his offensive grid, whilc player 1 records
them on his defense grid,

Players continue taking 4 hits at ecach turn until one¢ has fourd
all of the other®s defensive men,

SCORING: Thue first player to hit =l the other's defensive men wing,



L1k,
OFFENSE GRID

Place 3% sets of
defensive men on
defense grid

" L

>

! i Record other
— . player's hits

on defense . i
_ grid

|

f ) S
Tell other player

1 2 3 4 5 6 7 8B 9 10 trne deTensive men

he hit and their

locations

DEFENSE GRID —

oy g AR T Sy l

Take 4 hits at
— other player's

L defensive men

o

W O Uy W O
1

ny

e
4

(@)

e Coee  fa.w g = —

} " Record your
S hits on
defense grid

Y o\ e T ¢ ‘I Yo B o
p 7 . 7

|

B,

|

o

Is
. . the game
~y Aver?
S T T 1 B L . no “\\X//”/ ves

i ) A stop =

Y

\
I

N

AV}

e
|
-
I

—
-
/
N
-~
e
oy
—
—~
~
-
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ACTIVITY 4 GAME: SPIN AND WIN | 113,

. Rules:

le. One player uses X's, The other uses O's,
2e Use a pair of dicé, one being red and the other white,
3. One player throws the dicc,.

4e The player then writes the ordered paifr, (red, whité) on his
§core card,

5. The player then places X or O ( which ever he choose) on the
point named by the ordered pair,

6. If this point is already taken, the player does not make a mark.
7. Each player takes 30 turns,.
8. The player with the most points wins.

SCORING:
Three marks next to cach other in a linc gives 5 points,

Four marks next to each other gives 8 points.
Five marks next to each other in a line gives 16 points,

0 8ix marks next 1o cach other in a line gives 25 points,

SCORE CARD

Te (o) 100 (o) 210 (sl)

20 (o) 120 (s ) 220 (_s_) 6 :

5o o) 130 () 23e () e L L]

bo (v ) the (o) 240 (L_s) 4 J | ' |

5 (o) 154 (_s_) 25 (__s_) 3 1 # : ; e
60 (o) 160 (o) 264 (L_s_) 2ben

R L P A R A A N
Ba (_s_) 18s (_v_) 8¢ (__s_) O 1 2 3 & 5 6

9 (s ) 19 (_y__) 29 (__y.)

10 (e ) 20w (s ) 300 (__s.)

ooty
-

~
r




ACTIVITY 5  SECRET CODE 116,

Directions: se the sccret code table to answer the following
questions.

EYFRER LA LA

Siciosyy.

2L XN

_l..E, E_ ViD {w

ofafulalrc

| 0 i1 |23 {4
. - . B 2 K N\ /
b G B 5 —

2. Something has been done to make this neéxt mes sage harder to decode,

You will have to think a Ifttle before you can spell out this
message

(392) (1:2) (‘152) s (093) (393) (“19‘1) (Osl) (091) —
(«1,0) 11,3) (-1,1) (=1y=1)  (3,1) . (=1,=1) __
(‘131) (192) (290) ("13‘1) (392)

3¢ What letter is not in the table? Think of a pair of coordinates
for this letter,

4o What lctter is at the origin in the table
5, Use the table to codc your name.

ANSWERS

1. You aro clever,

2. Ouc has becen subtracted frim each coordinate,
Message: You shall get A for today.

3¢ 2
Z‘.n "A”
Sugqections tu the teacher: On quenstion &, have the students code

their nomic on o slip of paper. Gather them in a box, mix them
and have students draw out the slips. Each student must try
to fiaure vut whose paper thoy h’V(.

12y



CACTIVITY 6 ' 117,
. Directions for the students

te We named poinis of the number line by matching a number with
a point,
~h w3 -2 1 0 1 2 3 '4
B A c

2e Can we name pofnts on a vertical number line In the same way?

a. What is the point matching 3/2% 4
be What is the point matching 1% 3
3¢ How can we locate a point nefther divectly 2
above or below zero nor dircctly at the B +
cigit or left of zero? Use the granh 1
beiow for the following questions, 0
a., Is point A two units to the right
and .onc up? A =1
be Or fs A one unit up and two to the -2
right?
-3
Ce Coes elther description locate
‘ noint A ecqually well? o

4, Where 1s point B? describe {ts location in two ways.

5. If we agree to give the number to
the right or lcit Tirst and then

the number up or down, description

F—— | ——tae
D

A is located at (2,1); B at (=3,=-1),

e
Y

of the location is simpleces Point l
l
3

!

6, Such number pairs arc called =3

|

give them in the same ovder,

oradered pairs, since we always [
i

~——

N — O~ = O —

H
—-— M
f
—— ] — \W—

EXERCISE: To bc done by the student. Drow ol e
a vertical and horizontal ’“‘J”““*““~ -3 ' |
number lines at right angles through

!
point O, On youi .qraph, locate cach !
print lictced below,. ‘

b

1o A (3,2) . D ( 3/2,4) 7. G é 7/2, 5/2)
2o C (4,~2) S5 E («hy=3 e H Go=3)
3. B _5"“1) (‘o F \-Q,"".ﬁ RRAN (_1 9[)3

" v—

i)
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118,

CCMPETENCY: Construct a graph fndicating the relationship of
two variables from a given set of datas

OBJECTIVE: Given a point on a grid, the student should be able
to write the ordered pair that describes the location
of this point.

ACTIVITY 1

Suggested materfals: Ditto maps, maps of your city or state.
Dircctions: The letters and the numbers on the state road map
below help you locate towns on the map. For example,
the town of Parsons {5 a2 (C43)e Use the map to answer
the following questions,

11:- - o -
| e oma] } Lol

9 \(}3‘! .|‘7/ -‘vl(:? /

EEENREEDE
o - . B I e :
f A:Io '" 4 /" .“J';". -
# T 3 ' __,/
7 K’-‘-.N Jo o e T o e aderc.
P G o \
6 - - ¥ =
',ﬁpr.ug-{-\ ‘\d P A '
5 T .-"";J K ' j\
N LA Yool e Lordnn 1
-~ \Sa - 0 rid . {
5 S YPATS AT \
o ' . \._ _l:f(, #J N
\\' | G rajfon. W E
1 - = ]
; !

O ™A C 18] E + G H | J K S
Use a letter and a number to tell where ecach town is located.
1 Fairficld 3. Kennett
2. Graton 4, Puebilo

Name the town located at cach »f
56 (H,10)

6o (A,H)

the points below,.
7o (F,8)

8. (F 4)

1« {
1.0



ACTIVITY 2 LOCATING POINTS , ‘ 119,

‘ Suggested materials: An overhead visual like the one on the next page,

Directions for the teachersy Place the arid with geometric shapes
on the overhead projector. Ask studenis what the ordered pairs
are that locate the: a) cylinder b) cone ¢) cube

d) square - e) triangle f) circie g) parallclogram

Suggested sirategys '

1o Students could direct this activity and call on others,

2. Individuals could be called on to give the ordered pairs.

5« The teacher or student could give the gecmetric figure and

+ have a student give the ordered pair.

4. If the students are not abie to recognize the geomeiric figures
» the teacher could point out the objectse.

e e
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121,

COMILTENCY s Consbruct a graph indicating the relationship of two variables
from a glven set of data,

(BJECTIVE: Civen a grid and a set of ovdered pars the student should be able
to draw the design formed by the points locsted by the ordered pairse

+CTIVITY 1

Supgested natorials:
different slze graph paper

Direstions to student:
Flot the points in the order given, Connect with straight lines
poins Ya® with point "b", point “H! with point “e", ete, until
tha last two points given are connscieds Folilow thils proceduss
for the noxd four goaphs, '

Suggestad stinlagys Pave studants dn 1, 2, 3, and/ or L of these graphse

1o 8s (=22,9) 20 8o (=3 1/25 =20) 3, ay (35,=20) ks {-1%334)
bo (“'2193) Yo (”"3 11‘:23 "':'-5) be (“?-s"'?-:’) Yo (*'1581-1-)
€ (~17,~6) o (-5 2/3, «17) co {-20,~42) co (=17,10)
da (35;~6) de (=5 2/3, =12) de §03-=32) de (=11,8)
eo (24 8) ¢o (=3 1/2, ~10) oo (=5,=30) e, (2,13)
£, (23, 6) fo é—-s 1/2, =6) fo (15,-23) £, (1%,8)
8s (93 10) Bo (=2 374, =5) Bo (20a20) g (26;8)

. 2s (55 10) he 5-2-1/2. 2 1/2) he (15, 30) 'n, §37-,15)
1s (hy i) 1o (=2, 3 1/2) 1. (~5,30) 1, .30,6;
Jo (1 14) Jo (=11/2, 121/2) 3o (-iy20) 3. (12,4
ke (0,10) <o (0, 14-1/3 ke (=6,21) Kk, (1,=h)
1o {~3; 10) - Je (11/2, 32 1/2) 1s (=4y 19) 1, (0,=10)
De (~d; 1) me (2, 3 1/2) By (=6,20)  m, (=11,~17)
ne (~9, 1) n. ( 21/2, 21/2) ne (=~24;20) n; (~-11,-15)
On (“8, 10) o (2 3/‘*: "::’) Oo (“153:&4) 0O, (=-‘2',-9)
Ps (=12, 10) pa ( 3 1/2, “‘0)' Po (=19,14) Pe (=2,0)
qa (=43 8) 9 ( 31/2; =l5) qs (=24,12)  q, (~5,0)
re (=21, &) re (5 2/3, «17) re (=15;00) g, (=5,~L)

The flag is rissing 3, (5 2/3, =12 Ss (=15,13) g4 (=bp=T7)

frer the pole ( see to ( 3 1/2, -i0) te (=27,=1) t, («6,~5)

~22,9 above), Desirn e ( 3 1/2, =Ji) ue (=25,-2)  w, (~7,0)
your own flap and ve ( =3 1/2, ~4) ve (=13,~1) v, (=10;0)
give coordirates of Wo (=11,=7) w, (=28,6)

its roints, Xa (=2y=5) % (=21, 4)

Yo (= ’9“13) Y- (=22 5)
Zo (09'35) %o (”2029)
17 o (“2“‘“25) 88 ¢ (""lbp‘ll*)




22s

2

s

v

m

7

g e ..J.ml -t e $ e mocgom, e
m!u-».l.., e R iTr mu.w.lwdtmi. bttt DYV AT AT o R
gy 1 ..—l: T i ~ SIS .I‘.l'.)v.MHLO?){.. Y pR .n.ll..J

.3 mg % g ml!:t.ililiﬁ....f@.o, i ngef—p &14-914“ — x w 3 e Be et
. T oDyt Prepsr W

p -4 v ’ ..1‘!»4 ...l.?#\..h«ﬂ?'ﬂ!

m.l.-Wl foic : Concal o
; » 1-!‘6’9!-‘..0(41?‘. 1*4...7.-!0- o L ’ v > =
s & .m“—.|~u.\0'4 utllﬁ*.l‘vhlﬂnﬁ-’u*hﬂu .Qldl...v.w.”’.n". ....A....u. f!ﬁ:ML.ﬂ!l.‘i&J.’! o -
oo d 43 RIS D e i I St S e T e a s Pl SO I B B B S
» e > ¢ w [ 2 *9 nl\-"\.tl?l B 3 oy o enrdioarpen; iyoty e -l v pre gpapd J.; .
IRt WWVI e .u.mu Tu.niurﬁ;ﬂ ez - b TS ul. .IFN.HW o L S l.ht{i. ﬁﬁ.ﬂ.f \L. Sy eyt mi..bnjm .
- .= ” N ey - i k—s.-.!.w -oolit))‘ ' 2 0n - .T?,‘t(a {.’ . ‘.*.l Jtnvl.uw.xltvtttvnfl.ln’ ud..b!v & alpegandiess
- ) ~fe % g L .._«.F‘O'L..\'l!xf...lmlnl » ﬂﬂh‘lﬂ I ) e ideed
P | 1S T Sragan’ o ml% h!b...»,.!‘..wi.cl...n!cld.n...'xrw.ﬂ - . aes o 4 Wl.!...!\!ll.-.mlﬁ!’,!f&.. .MN.QJ] . e 01..‘)..-.0._1.'. 2
-l P Pjei-ielox L .‘Twi.l brasde e e e an Aol shlrdy R PR fo_.&!‘-? PEPNG S-Rr e T\n.r.é.bhtﬁ‘»..‘) T?rl.i.!b-.dr.. a.T‘.’l.l.
flllll)fﬁ - (#mj.‘“.'“: w g ¢ u.w . » t‘ll- '.l_-hlosiv'.tt‘ + ey |o'hﬂ‘f "34-" L e ook 1‘!..-. S \UO‘ '! ?'?Otl‘.” LI YRR I.l)l..s ® o b
| P IDN“ - ol u..lur..l..lknnn!od- ~s-w I‘-iﬂl‘ml\\l‘w o glhean B0 T -.u’..ll "I{(*I"jl\‘ .#. L'nf.—w'n) h.l;v» « ¢ .T’ut.r 1"1%!:119\3V
m-vul g s .. .- WJ.U% @ bs mir: .bl'ilzt? ,A!—li}i"??'itlb H .lm - - ~
et L 2 2 at ...M.c.elwu.c.l. .l\mh Jlna‘.ln.l«"ill‘l‘iﬁ Ilﬂ‘ e o e m o oll.!‘..!l‘.!f.l‘ 5 . l.b s M- WO m‘.r - d4,'..f.u -;A.I*.‘lw .«
al.vl.l...-ov. ¥ I\J.m.-ulﬁ}-\\tl.‘ > n.r-.lllm"&lu .- * o § 10323 - O‘Qu .ul.w it P ‘u*l.t - g e joee & <o \l‘vé\ hiEs O I TR S ?«\.l'\m & - -
.f.mn. intt egrnindon b conie et o bod el > n..lvca‘fos.. Arra -t~ lbnunaf(x»swvt'o‘whl.nuw = -
£ 3" - Yy 1 A b.N!nle..ﬁf.rf s iaalNg; Y 1 i ! T ~-
yope ..!,v m.o - .M.ﬁ : qt..-.-o.,-,\..bml_...t.» oot ~.ll- zwpedidde. 4 oine- 1430....&..2.‘0‘ #!v«.l.l...s. N :...Ll). Sl hal SR S ..
ud L 'PN - - .... R 2o s 4 \ﬂo‘.ilhli - ) oherige- l’"vbl!l. .hi.lq.lh ; .-"....!’Il! < L
ARy o x aa R EUAS MR AR S Fiats .1# 1..41.!7..,;. T -
4 H *.*.”i "4 vM( -} m.,.wc . ? .2 $ 1 : ]
- ..)!’(nl '.l-ll%o - ~.ln.M$ .Mt.v Q o 44L
. 1 e a7 2y : SRER0
R A AT 4 B R & : _ opal : r—
Frery . 11:...-.."..m... A - S T X e o T Ry -. PET M
TR SR s b et e E B T g aT i ey b g e e
& 2yt W#M...r -5 M.u L g G v n.iu.a\»..m...wJ} ) N e . - bkufb.vu. N R b Stttz — g
of g3 5 3 -4 - :..w.u.. A..w&.'xh.h...» e o R R IR o il el oot e \4J|4.n:b.+.& .o-“....o...l?.(.!....nu(o.;uv. de e QT i -7
- %% I it b 2ts B £ S B Y o # s S et a PR L] LEk g e sawuis VISR DES N
b w54 s.Ame-q..lhl“ e D | 3. I.N,—\Jlmjlﬁ‘.'.’ < ..!ﬂ b ~J€.!¢M.a.§m.l s -t .QN: — - §
b 5 » N e “.t-m.u w“r.-d.ﬂ'.v P..ﬂ.l.’tm\l miwuwnkvhjwbPO.isi- Iolumtﬂ.m-_..t.nm.tl.. m.umtt ﬁni..‘vl. Fap. g w-m.u
A 4 4 e SEORNT % Surme DUl S S DL § bt i § RESCHI ST SRS B S R OSRET T 1t F—-p e
el S A s et L g e T T T SR
vy Aﬁn - ..M.....ﬂua.ouw‘.b.;uﬂl.lzd. mnvncl-nvll.lk.\.flulr \M.....\‘-i#&f..v..- R f..nO.wW IR L ava-pels .m. ,AVMW. O et
4m.“ - ¢ ==t m.wl.L.i.‘m.h. s £ P8 Sty m‘u._s“.m mwr cbiesegs g by .»w...o...w.«......w.ww..c.«.«....w&....
s L G A e e b e e e R L L A L S T T RS T T
nl._- W}-‘cﬁ. . % 4 .‘.ﬁ .ﬂdlh?«'h-o g oty 2 Y } ey '--...l.» ¢ r H - .M.* dove = 1 e lu?hd [ ﬂl;fuuv.. .\...-C%I.O A pa—— .l‘ 1 T PP
m 0¢m| ‘e ATQ [ & \ “ﬂinﬂ.%u ”‘:*lma.“. .-ndr = H *....‘ L3-24 N aoﬁ.t‘.-mlvvu- « - g & fl&ﬁ&.m-&lw rltf#..'l.? - 1”%11.4@ FM! e .M
o it .W gy nio-ly 123m.,.L.-...vf?.iwa..:.rtp..f 2 b 0 B SA et e § B I
..wm 33 “ Y44 ;w .vh-“; w um sed AT . -. G ﬂ%.,u..u.mt ?11’-.#1?@.%?% o o1 »Jrha.nw l.»l.!loua!l.l.tnl«..t.!t Y Y :
ﬁn--..m\o k-....-‘.w‘ Yhu'l.vihlm.. 4 *0 .wdlr IR ) -8 !.Lnfm ey .. P SR ¥ Mn.@.ﬂl.m-*”lo Aah‘f!Jot}\fn..‘l - § e mh * d\w(.."
NEER 4 .«..o.u.. w.ﬂ.m;.m : ' otk e A mw.w.ww b - IRERRE .mooowoo«. ~.4¢.21M\0..\L.
bR Fo:- y P20t LR TR o b R PN BE SR SIS I I ST wbdgn fud % T g J < —— o3
) §° L 3 H 7 : LI et H T $vy ¥ T~ 3
o, Lo N SR o T 4 3. *nﬁ . - ’t‘l.;.ul..m. e Lt Q..w 0:\4 ® .« W e p!.d- - et - Sty e
b2 dow =441} e T T e R a  E e T i SRR T - i - k N e
FAre by .8 5 18 0 3 0 e A S B W B e 20 WAE DO 158 0 0 1R [ VRN S =5
P unlp e e : e I‘I.li.lﬁ - “\..orl(. ~ 1;.0 »m rdead L8 . 3 i SO R -
- ‘W‘Wﬂh L H Ml. s I'n lﬁv)‘)&c!b..r..ld;cﬁ.ort l.-!»ih-n\n R A’”‘br nL'IJ.mILII( fah e l“.!! lA.M.vn.}. 'M u - e .-.t'lllll'




A
. A

= ——r— l{lﬂ"l‘awl:. - AY«.L - — - - 3 - -
..\Wrﬂ o.L. ' I W R - - .- —— o |19»m
ﬂ\llo . ® !l.lw\l < p o . e e s - . - - - ¢
Q\.”o 3 . . .- m u. . P . m
%U M | ).U..."m'vnn.-s 34~ e v . g 4, - . D...‘
ﬂ.uU . ® B e 4 @i m e w1+ PP.. o -
; ’ R A
: ¢ 4o - vy ﬁ —— o o» - q. e s e e~ o. \
. e } 4
v P :
i T R L T S R
—< AR S \L
) ——— - PV R |
P ¢ iy gy >
ST e 4 T I e 3 ’ - C : e e e —— e - .
- ol u.v.'suv m > ; g .!Iv.btuti'l-!ol.
o ...llr.lll.ilnl..‘t!llllfnv.o. $#4 enas fw!'o...nu. . s ...li.ﬁLrtTM.lT.T}.m.l%sﬁ? e ik e e bamd s e ey
R R - L e Bei almfn : _
Prghep B ovr cn e wfnvin flmt. dnm.t ” .!J ] . m ™ 4 w M..Nr.w k—rﬂ..mlmat.ﬁ.rf&:clt’ + - - -~ aed
Oiil‘ln\ l{ - re s-l1.v. b = L. rar = -4 et - -— - —— e
z n)v‘lv o ‘.’\I-P‘}fs Bul o foiol- .& ﬁ’i r a& 3 .!..ﬂl..- c"lr Ja.mu» w.ﬂ £~ t‘lw- '3 . r— R S 4 - q.i..
e fprwn. "‘L'*J' ’I- bt * @ . . - Wob M H ‘ . -- lﬂlhx ol + ‘ITL’ PR & Pord @ e ..Tf -
o h N b B Y. m m totphs hotoe.n gt § -8 B ? 7 » Tt
- ll“.; > .*TM . i 4 3 . R . A | “ LR 2 R Fand g §batey 4". at ot IR BRI IE B R O
'«tbcii ﬂ\‘o..‘b.om . m..ua -\. Z‘t\.ct.- .'.w. < N op @ - .0?‘:’. 2 ﬂA .»M. '- PP - L )
- [t - Qr y -~ T » r - p i P~ Emdrein Rof o dna NF o..'.l. ~ < - - —
O — g a?n.l-— ﬂ .,ﬂw;.a. - P ave- Ly - Joevne o LA { g
»,. - B . . % 5 H H N M St t.\.l - 1
St g >d ml...‘..ﬂ s S S e R Qw.ﬂn?giﬂlﬁ» 8. H ? —~— L. @ e B ot b s = 3
!*‘Jv .-di.‘i’ n~..0 3 3 ¥ m....b. e "1 T ‘\ .'i'lal'kn m.tc. ...n-qW aaatlR SLEL L B L it
. of . 9 Y 2 et gl 23 T e . P
° - 1Y 5 o S g - S et A haadhs 4
# =4 Y inbns ol nau\lau.r \ .wgdlv.m....-ou\ @ SRt W i o l..of_»«.
1‘5&%‘.‘!”1«{ = ..ll.«\’.m.m.... i % i . TJT . w
T R T B saiind wlm‘.t!v(!mlwnml N P ety N Y?lum
{! *a.%.w‘% b arenel c“;.(?* ¢ ”.1.7_ :
LR w:ml.\&};.ro.u ¥ e dtn-at S B |

.‘Jfl

h . e o b X -
v.'mthlﬁ....‘vf-\“.m RS - .N'.w W H .-
“.’nr-mh..rmm“u. . .m ﬁl? %15 g

g MY - Sy an';

. '
x § -
. e

4
¢
q
e
y
¥
o

A b oy
g
)
Ay
e
g ot 0 -} i
—
1
et o
vn'fv

b M

') w.
_.ﬂ:ﬂng.:m
Sl B
B.(...Ilﬂ..dl.w..w uIA \t_4 P ST - o5 > i
ﬂ.w.nvﬂuﬁ #m- \w\(w.o.xvu‘w\mlr. h.l.HM..?Y.,LJ w...u ATy r..»...

ml).n\...u D!.m.lql"m. .a.:tln‘.\rlthlrwldl i’l-%‘r\; ml&l'lu‘ﬁ‘v.an.t Mﬂ —-—.

Y - -
,.m.. Ry _.“h._ v - o
nl %1% .YM‘«4. 3 )

hrli'u

P ).\ff ?ﬁqwlrrf qunvlllallw.lro.l..ll {]1'&‘.
‘-'.H!I.L ».\L.IJ& + - c oy PRS- ;IP;.‘M!TI’J*

7 AR AJJ {.Tllul\.t!i,t.r

. aRnihngnd= e

% ) s o= [ v .n.

: W. X “ .er’&.!*.. LI TN ON 3 1[!6:. M -4‘-!&0
O T SIS . S E 9 L : FED LTI IR TREAR Y, Pt - 4
mrw ) ke ._‘AH* ’ s . % > ”I..m Y r“’ﬂ Ry ,Ill‘. e ﬁau PR : ,-fln l..l...rr..u.nlﬁ Lr. .qll.n! PP i '..‘l..l.nl.( e ul'.‘
s L TR IS e i i ST e M e |
: wlu Theo w‘c - .n..n v‘ { uxwm w ol..mr.\hnrlw..hc... "\L v.&l hw's. ﬂw\.c!q«f -+ ..dv}.l 3 10@ .4)11 ..
b e hiat i .«.v..v.um.t...”w‘. A ....w‘ﬂ! ':Ali...l m——gd r«.s.d : el e .444)!!:..1(01

.“ TP P P - .wm M C&I_:h_ “’Juvftii - an T g~ 1.2 bk.ll. ) * : Cl.. Pl\lol....uo
|4 row b p e w T i (o c oLy g.w .|; w. .M.J. e e
A u‘m&*b.l‘m i c-w... b e—q ] t o3 3 . N w H .- ® - n.miw
EIRRR A IR R B SRESSEE AT
-4 WWO so-blpqagied \uo.“..' <
- 44 wm.? 341 e | idbr ¥
L3 u;m.,.)“.;ﬂ.; il
| . §- 8 5§ ol AY.}J—J Ad 5 ) -

L Ry 3 1S o IS, J : )

- v v “q .

aw “LWM. by

ﬂ\lll.1|l.-l \ F JF .M.u.. W. - d\ba.iﬁlfl..f.

%
baad #
,H ...... 2

-
N
-5 R



: A
P CTIVITY 2 | | . 12%
Jugposted raterials Graph papes

Dirccttons to studonts
Fiot the points in the order given. Comiocst with strsight lincs
point "a" with point "b¥, polut "0 with polnt “c" , etee uniess
thore is 4 divreetive 10 siops 4 direstive to stop means you do
rot connect these 4o pointe only, bub all others are connested
in orders Follow this procedure for the next 3 graphse

Sugpgested strategy:

Tvo teachor can hove She students do 2, 2, &ni, %’ 83l 3 of these
graphse
5¢ an (=5, =12y éo a., (8,2 ¢ Be (Js A3
bo (=hy ~13)} to E’éﬁ..e% ! to 23 1}::.1..4,)
.Ca ("‘39 "12) Caq (-\%5‘,,‘:};' Can (!'b ]0)
dy =3, &) dp {3 ~R) do (3 2/'z 9 2/3)
€o (13 lb) Qo (10, ":)) 8¢ ’2 1123 &0;
to (1.2 £o (35 -%) Lo ~i/2, m)
Co (=1, 2) go (=10, ~4) %n (-3/&. 2)
he (=3, 4) hs (-10, 5) he (=112 1/2)
STCF 3o (8; 2) 2o (=2 3/2, 34 1/2)
1o (1, 2) Jo (€5 =2 Je 5-2 1/3, 15)
@ 3> (1, ~12) ko (~6.0) Lo (=2, 15 .L/'>)
R %T;);-' . Lo '(méf 2 1/2) s 2-«3 25 .usg
v \mdy 24 . CTOP e (=2 2/3, 1
le (=1, ~32 Me (=6, O) as (=3, {25 5
Lla (09 ’““].3) g (_“8:) "2) Oo ("1{. qu»)
ne (1; =12) “TOr Po (=3 1/2, 12 1/2)
oe (0, =11 oe (6, 0) . (-3, 123
Pe '(‘ﬁ'la le) Po (6’ A J./'t?;) STOD
k] '-’TOP STOI) I‘o (8’ 10)
ae (35 7) Qe (=10, 5) se (9 1/2, 10)
ro (5,5) b 3P ("8;7) ts ”-L 2 "1/4)
se (5, —12) ss (10, 4) o 2, -:1) cos {0,12)
t, (hy —13) to (10, ~5) Vo (3 75 o fDe {37k 12
o (3, =12) LTON Wo (=6 1/2, =) ga(~1/2,30)
ve (hy ~11) o (b 120 a) e
et i %o (~9 L2 ?/ 2 e (=3 374,
o' TOF '}:o (=7 1’/ ’ 10) 10)
xe (=3, =12) e (5172 10y 0 P l{%
v, (~hy =115 bo. (4 173, 1) 7 /%)
i"’ %"23 :;}2) C o (‘5’3 l/n-) 12 1/2)
NS PN /3 ' OE ‘t. - /
bbe (3,7) dde (A,;, 10) e 2 %;)2"
UCyo (j, ":‘1?) €€q (89 10) Ully (»33
£fe (7 3/bs 12 3/1) 7 1/%)
{?fio (6 3/‘&9 13 ]/a) VVe “},‘10)
C b (e, )
L] ] 2()
JJ» (5 l/J.@ ll)
R TR
o o ’
I .‘ { Lo (? l/axa U 21!3)

El{llc iNe (l 1/!-23 13 1&",2)
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CONPETENCY:

OBJECTIVE:"

126,

Dosoribo parallel lines, perpendicular lines and intersocting
lines using drawings or intuitive concaptls,

The student can recognize a line segmont from drawings and

objects in his surroundings.

ACTIVITY 1

Suggested materialss
Geovoard, rubber bands, straight edge and peneil,
copy of student directions.

Directions to student:

1,

Hook a rubber band around any two neils on the gooboards
The rubber band riow reprosents a line segment. The
nails rspresent points, A line segment begins and ends
at two peiats, A line segmen® is part of a line, Look
at the example,

A B
\

Yo

/

Capital letters are used to mark points. Tho part of
tha line beotwemi point A and point B8 is the line segmant
AB. The arrows show thot the line has no end points and
is straicut, :

Practice making line segments on the £;e0boarc

On the gso board show four line segmonts. With
straight edge and pencil, show the four line segments
you have on the geoboard on tlhe picture of the geoboard
beLow,

Lino ae

larkel tho Pour
line sermenty Al Olx
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Sugrested strategies: :

Use individually or in groups of two.

J£ this is the first time students are expesed tc the geoboard,

an explanation will be needed to octablish the idea that the

nails re;resent ;oints in a j;.lane and the rubber bands

represent line segments. «1llow & little tine for them to experiment,
Each student should have a cory of the directions to the studont.

If students are working individually each student needs a

geoboard, If working in pgrou;.s each pgrou;- needs a geoboard,

#CTIVITY 2:

sugpested raterials:

.. shect «f unlined ;a;er and ,encil, copy of student
directicna,

Directions to Ltudent:

.

1. Take the shect of ualined ;aper. OStart in one corner
and letter the corners in a clockwise direction ., B,
C; and D.

2. Fold the ;a oer so that the curner lettered C touches the
sice AD. '

3, Unfold the jarcer. The crease that you nade re;resents
a line segfment,
. line soprment is jarv of a line. Lock at the exam;le.
A B
: N\

/

7N\

Cajital letters are used to identify :oints. The part
of the line between the joint .. and the ,oint B is the
line serrent ..B.

The aryows indicatce that the line has no end and is
steairkt,  Label the line segrent you rade 1N, 1

Le Fold the & -ur and rake twoe nere line seruients, Idenbtify
those line sencents usine leibters not already used,

5. There are «tner exa, les ..f live serrents on this | u;er.
Title the vavor "Line Cer enbs,'" and 1ist at least six
line semanba,

i des linge see ooent L,

b, beserits five exa. 1o 0 line oo caes in this roeng
}

o Y o Yove Yinioteet Lhie setivita . e bt ooy our teacher.

cenbo L tretemauss

e imdividualioy oroan srouae b e,

j'}‘l
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COILLETENCY: Describe parallel lines, herpendicular lines and intersecting
. lines using drawings or intuitive conce:nts,

OBJECTIVE: The student can recognize and deseribe parallel lines from
; drawings and objecsts in his surroundings.

#CTIVITY 1:

suggested materials:
Geoboard, rubber bands, straight edse, and pencil, copy of
student directions, worksheect

Directions to studeat:
l. If you hook & rubber band around any two nails on the
geoboard, the rubber band will renresent a line segment.
Iractice rejwresenting seveval line seguente in this way.
Clear the pgeoboard of rutber bands.

2. On the pecboard raks a line sagment by hooking a rubber
band around the sccond and the last nails in the second
row of nails. Leavo thig rubbsr band on the board.

3. iake anothexr line segrient by hooking another rubber band
around the first and sixth nails in the third row. With
these two line scgments you have an exan;le of parallel
line segrents. Line sem.ents are narallel if they are
always the sane distance a;art and these are the saune
diswvance a;art. Leave these on the board.

L. licke two nore ;airs of narallel line sesuents on the
1 i ~
fe-board.,

5. Use the straight cdre and encil and show the three
radirs of rarallel lines you huve on the pecboard on
the -dcture i the reobuard,

Lo, Sherior PFlve oxa
thle T oo, cr Lol o

—
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7. Cn the worksheet you will see pictures of line segments, :

. Docide which pictures show parallel line segments, and write
"parallel lines? in the blank following the number of the
pieture, Tell why thoy are parallsl,

8. You have finishod this activity, Roport to your teacher.

Suggested Stratepies:
If this is the first time students are exposed to the geoboard
an explanation will be needed to establish the idea that the
nails represent points in a plane and the rubber band represenis
line segments, Allow a little time for them to experiment,
Use individually or in small groups.
If students are working individually eoach student needs a
geoboard, If in small groups each group will need a gecboard.

AT ITY 2%

Suggested materialss
A sheet of unlined paper spproximately 8% x 11" and pencils
copy of Workshoet A} copy of studeant dirselions.

Direcltions to student:
l. Take the sheet of unlined paper, start in one corner and
letter the corners in a clockvise direction A, B, C, and D,

2, Told the paper so corner D falls on corner A and corner C
falls on cormer B,

3. Unfold the paper. This crescze represents a line segment,
Use the letters EF at the ends so as to identify it,

e NWow fold the rapzr so the line sepment D C falls on the
line segment K F,

5. Unfold the papor. Use the lettors G H to identify this creass
as a line segmont, These two crsases or line sogments E F

and G H represent parallel 1%:..3s, Parallel lines are always
the same distance apart,

6. there are other exarples on thisg paper of parallel line
sogmonts,  Title this papor "iarallol Iine Sepments."  State
vhat lino sepments are parillel,

Lzanples  line semient A I ile parallel te tine sepment G I

7, Deseribo five exarples of parallal lines in this reom and tell
why thev are yparatlel,
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8, On the workshhet A you will see pictures of line segments.
. Cecide which pictures show parallel line segments and write
"parallel lines* in the blank following the number of the
picture and tell why thoy are parallel,

9. You have finished this activity, report to yowr teachor,

Suggested Strategies:
Use individually or in small groups.
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COMPETENCY: Deseribe parallel lines, perpendicular lines and intersecting
. lines using drawings or intuitive concepts,

OBJECTIVE: The student will be able to rocognize intersecting lines.
ACTIVITY 1:

Suggosted materials:
unlined paper and pencil, copy of worksheet A, copy of student
directions '

Directions to student:
1. Take a sheot of paper and letter the four c¢orners A, B, C,
«and D in a clockwise direction,

2. TFold the paper so that A falls on C. Ietter this crease L T,

3. DNow fold so that B falls on D. Lletter this crease R S.
These two creases, B FF and R S represent intersecting line
sogments, If they continued en and on, thay would represent
intersecting lines, Intersecting lines mean that they cut
across or meot one another at one point (which is their only
common point) and we call this point the point of intersection,

Tllustrations

Writtea in symbolss

IS §

L F A 8 is point T.

L, Fold three more examples of intersecting lines and letter them,
Then write what happened using symbols.

5. Describe 5 examples of intersecting line serments in this
roon,

Y. Cn ‘orksheet A you will find pictures of line sepfments.
Decide which ropresont intersectinre line sepments and urita
it in the blank following the nurlor.

sepostod Stratesies:
Students will need to work o' ther individually or in pairs, if
ithe work on perpendicular lines hns precoded intorsechting Linos,
i+ should bo called to the attention of tho sturdent that they
are formad by a urniquo intersoction,
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Suggested materiais: | .
Geoboard, rubber bands, straight edge, poncil
. Directions to student: )
l.* Cn the geoboard represent a line segment by hooking the rubber
band around nail 1 row & and nail 4 row 1,

2, Hook another band arvund nail 1 row 1 and mail 2 row 6, If
oeach band continued, it would represent a line. These are
intersecting linos meaning that thoy cut one another at a

. point,

3. Hook a band around nail 6 row 2 and nall 6 row 6,

4, Hook a band sround nail 4 row & and another around
nail 7 row 4, Are these intarsecting line segments? Do you
notice any difference in the way these two sets intersoct?

5. Use the straight edge and pencil to show the intersecting
1lino segments on your gecboard using these dots as tho nails,

6. Clear your gecboard, Represent 2 more fairs of intersecting
line sogments on it.

7+ Describe 5 examples of intersecting line segments in this room,

8. On worksheet A you will find pictures of line sogments, Decide
vhich represent intersecting line segments and write it in
the blank following the number,

Suggested Strategliess
If this is the first time students have used the gooboard, an
explanation will be needed 1o establish the idea that rails
represent points in a piene (the hoard).
It is better for each student to have a geoboard but if that many
are not available, they can work in groups as cmall as possible.

1ay
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COMPETENCY: Describe parallel lines, perpendicular lines and intersecting

. lines using dravings cr intultive concopts,
OBJECTIVE: The student will bo able to recognize perpendicular lines,
ACTIVITY 1: \ ,
Suggested materials: \

unlined paper, pencil, copy of student ‘irections, workshhet A

Dirsctions to students \ ‘
l, Take a sheet of paper and letter the four corners A, B, C,
ancd D in a cloekwiss direction,

2, Fold the paper so that D falls on A and C\galls on B, Letter
this ¢rease E F, \

3. Then fold so that A falls o Band D en C, \ﬁpfold and letter
this crease G H, Thesz two ercazss E F ard. G\H reprasant
perpendicular line sagments, If they eontinued on and on,
they wenld repros:znt perpendicular lines, Notice that they
intersect in such a way that sgusro corners are formed, Wo
call these right angles. Waion right angles are formed, we
have perpendicular lines, Wo say one line is porpendisular
to another, -

‘ Illustrated as follows: G
k’!

W ———

=3

Ny

Written in symbols as follows |
H
LY

4, Turn your paper to several positions, Did E F remain
perpandicular to G H 7

EF/ GH or GH . EF

5. Using another shzot of paper, fold an example of perpendicular
lines,; naming them line A B and line C D,

6. Deseribe five examples of perpsndicular line segments in this
room,

7¢ Cn worksheet A you will {ind piztures of line segments,
Docido which represent perpendicular line sesments and write
it in the blank following the number,

Cuppested Strategles:
Students will need to work individu~lly or in pairs. The number of
illustrations needod so that each student can recognirze
perperdicular lines may be varied according to the group.

[1¢
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ACTIVITY 2, ) H .

. Suggested materials:
Geoboard, rubber bands, penoll, straigut edzo

Directions to studont:
1. By hooking a rubber band arcund any two nails on the gecbcard,
the rbber band represents a line segment, Practice representing
several line segments in this way and then clear the geoboard,

2+ On the gecboard make a line segmen® by hooking a rubber band
around nail 2 row 1 and nail 2 row 7, '

3, Hook another band arourd nail 1 row 6 and nail é row 6, If
each band continued, it weculd represent a line, These arse
perpendicular lines., Thoy make sguare angles which are called
right angles, Lines which meet at right angles are called
perpandicular lincs.

L4, New hook a band around nail 4 row 1 znd nail 7 row 4,

5. Heok anotheor band around nail 7 row 1 end nail 3 row 5. Do
thesoe represent perpendicular lines?

6. Use the straight edge and pencil to show the two pairs of
perpendicular lines you have on your geoboard using these

‘ duts to reprecont ths nalls,
L] [ ] L] [ ] (-] L} ®
s e s e o e &
« o e e e e
o s o o o & o
e e o ¢ s 4
s o o a2 s e s

L] o . L] L] £ 2 ®

7. Clear your geoboard, Feprescnt tuo more pairs of perpendicular
line sepgments on 1it,

Re Deseriba five exanples of wv-rrendicuilar line segments in this
rocn,

J. On werksheet A you will find picbires of line sesments, Decide
which represent perpendicular Iine se monts and write it in
thoe blank following the nurixr,

Supested Strategies
1If this is the first time students have used a peoboard, an
explanation will be needed to establish the idna that nails
rapresent points in a nlane, Thie number of nails used is
immaterial as far as the understanding of perpendicular lines
l is concerned, Each student should hav? a geoboard but if that
[Jﬁhz« many are not available, they can work in groups,

147
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CC. PLTIICY: Deséribe parallel lines, perpendicular lines and
. intersecting lines using drawings or intuitive concepts..-

OBJECTIVE: - To demonstrate the definition of parallel lines, perpendicular
. lines and intersecting lines by drawings, paper folding
and observable relationships.

ACTIVITY 1l: Demonstrating parallel lines by paper folding, and the
use of a ruler and pencil and papsr.

Suggested materials:
l, foot ruler
2. yard stick
3. lined paper

Directions to student:

l, Neasure the distance between the top and bottom of the
chalkboard at each end and record these distances,
Are they different? If so, how mmuch difference?

2. Measure the width of the top and the bottom of the door
and record these measurements, Are they different?
If so, how much differenca?

3. Visualize rajlroad tracks. Do you think they are the
same distance apart in towm as they are a mile out of
town? Explaine why or why not,

. 4, Observe the printed lines on your paper. If they were
. extended both directions would “tthey meet?

: 5. Lay your foot ruler on your paper and without moving
the ruler, draw lines along both edges. Will these
lines meet if they were extended .ndefinitely in
both directions. '

6. The answers to parts "4" and *5% should have been
NO, It means that the lines are PARALLEL to each
other, PARALLEL means they would fever meet no matter
how far they were extonded in either direction.,

7. From the right side of vour paper measure in 2 inches
at the top and the bottom and *then draw a line
between these two points.

., TFollow the same procedure as in part "7" execept now
measure in 3 inches instead of 2 inches,

9. Are these two lines parallel to sach other? How far
are they apart at all points along the lines? Are
these lines parallel to the edge of the paper?

Mreested strategies:  (for teacher)

1. A teacher may demonstrate parallel lines by folding a
sheet of paper in nalf and then folding apain in the
same direction, ‘den the paper is opened the creases
will represent parallel lines. You migfht want to teacl
the symbol (//) for parallel lines at this puint.

. » Have available mcdels of plane peometric fipures with
pach vertice designated by a letter and have stnudent.-s
G determine hiow many piirs of parallel sidss sach has,

3. iake use of observable examples of parallel lines in
the classroom,

\)“ 1()”
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ACIIVITE 2: Demonstrating intersecting lines by paper folding, and
the use of ruler and paper and pencil,

Suggested materials:

1,

2
3.

foot ruler
yard stick
lined paper

Directions to students

1,

Using your ruler draw two lines on your paper that
cross each other, These are called INTERSECTING lines.
Do these lines intersect any of the printed lines on
your paper'’

Do you think the intersecting lines you drew in part
wln u»ill intersect at any other point if extended?

Suggested strategies: (for tencher)

1o

2.

3-

A teacher may demonstrate intersecting lines by fold-
ing a sheat of paper in two intersecting creases. It
is suggasted that the creases not be at right angles
to each otner for thigs gart,

Have students draw 3, 4, or 5 lines that aro all
parallel to each other and another line that
intersects each of themn. .

tiake use of obsgervable exampnles of intersecting

lines in the classroom,

ACTIVITY 3: Demonstrating perpendicular lines by paper folding, and
the use of a ruler, pencil and paper.

Suggested materials:
1. foot ruler

24
3o

yard stick
lined paper

Uirections to student:

1,

Draw a line parallel to thie top of your paper and
another line parallel to the left side of your paper,
Are these lines parallel to each other?

Place the corner of another sheet of paper at the
intersection of thesz lines. Does the corner of the
paiper fit into any of the angles that are formed by tin
intersecting lines? Youwv answer should be YiS, ‘when
this condition is true, then the two lines are
parverdicular to gach other. 1t is also said that
the anglas formed are called »ipht anglas " and thoeis
measures are each %0 davroes,

2 restad stratepies:  (for teacher)

L.

s 4

A teacher may demonstralte perpendlicularity by foliin
A cheet of paper o balf ard foelsiine Lt s lE aprat:
so that the crease 1' 5 alons itsalf,  You mipht oot
to teacn the symbiol () o parreniioulsnf toroat -
Ilake nse of obgervable exarmles of peryoo Sy
lines in tle clansroon, '

1o
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Classify simple plane figures by distinguishing some of

thLLr properties,

OBJU TV

The student is able to group: the triangles from a given

ACTIVITY 1l

Sugiested malorialss

set of trisngles ints subsets of equilateral, isosceles,
and scalene trianglesi\and he is able to name the respoctivo
subsets, .

A set of cardboard models of triangles is used to make
cut=outs whieh are used for measurment of sides and are
identified according to length of sides,

(3

An assortment of cardboard or plastic models of trianglege--
at least two each of isosceles, equilateral, and scalene,
Construct thom in such a way that the sides are readily
moasured to the nearest in<’ie Jlabel the modols with
different capital letters end each side of a triangle with
a small letter,

Scissors, unlined paper, pencil, rulev.

Directions to student:

e alen

1. ‘Trace arcund each of the models of triangles on your
paper,

2. Lakel the triangles on youy paper exactly like the card-
toard modols, '

3. Cut out each of the triangles.

b, With your ruler measure each side of the triangles
in whole number of inches. Check oach measurement.

5., Write the number of inches next to the letters for the

' sides of each triangle.

6, Lo you have a triangle with z2ll three sides the same?
If you do, write the name ”EOUILATERAL“ on it,

7. Do you have a triangle with exactly tuo sides the sare?
If you do, write the name "ISOSCELZES” on it.,

?., Cn the triangles that have all the sides a different
length, write the name ¥ICALENDL.®

3. You should have all the iriangles named, Study and learn
the three names wvhich tell Yow manv equal sides oan:
irl Z'U’"‘u‘ contains,

strat.arions:
1, Weriew mencivoment to thoe nearest inen if recncoory,
.o Ak stalents to proncunca norog otrrecily, I 1o

vl snouy rive thes Ao coyrocet nrominelollion,
o laee ke ctrviernta Feen cocledla Vo ature raferioore.
Sy o Y os o el Py Sl rewnticnel e,

3%
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ACTIVITY 23 Drawings of a set of tr13ngTe= are named with respect to

140,

g,

length of sides.

Juggested matherials:
Tlorksheet W, pencil, ruler

Directions to student:

1,

2o

(n Worksheot W, measure the lenpgth of &ach side of
triangle A with your ruler., €' -k each measurement.
rite the number of inches for sach side noar the center
of the side. Each number should be one of the set:

{1 1202 23 933 3%’9}"’34%9 5}

Do the same thing with each of the other triangles, .
B through G.

Do any of the itriangles have all thres sides the ganc
length? If they do, write the Tword , WEQUILATERALM

on them,

Do any of the triangles hava on 1v tuo sides the same
lengtht If they do, write the word WISOSCELESY on
then,

Ca the triangles that have three sides with different:
lengths write the word "SCALLENE,"

Study and learn the names wiiich tell how many equal
sides sach triangle contains,

sSuggested strateziss:

Le
2o

3e

Review measurement to the nearest halfwinch if

necessarys.

Have students practice correct pronunciation of tls
rames of the lriangles., Give them pronunciations.

If students have access to geohoard, have them illustrate
tyres of triengles on 1t if they can,

~—
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COMFETENCY: Classify simple: plane figufes by distingwl.shing some of
their propertiss, '

OBJECTIVES:  The student is able to soloet the triangles and quadrilaterals
from a sot of models of polygons.

ACTIVITY 1:  Selecting tho set of all triangles and the st of all
quadrilaterals from a set of cardbeard moedels of polygons,
and becoming familiar with namos *triangle? and,
"quadrilateral,®

Suggested materials:
paper, pencil, and cardboard or plastic models of polygens
ineluding scalene, isvsceles, equilateral; acute, obluss, and
right trisngless quadrilaterals including square, rectangle,
rhorbus, parallelogram, trapezeid, and several with no
congruent sidesj and an assortment of other polygons, A
labvel (capital letiter) is written on each of the models,

Directions to student:
a, Select all the medels with evactly three sides, and
put then into one group,
/s On your paper next to the nurber 3, write the letlter
of the models with throe slides, .
c. 3elect all the models with exactly four sides, and put
them into a single group.
d. On your paper next to the number 4, write the letter of
the models with four sides,
e. If you think you know the name given to all figures with
three sides, write it next to them on your paper.
f. 1If you think you know the name given to all figures with
four sides, write it next to them on your paper,
¢, How rany three sided medels did you find?
h., How many four sided models did you find?

Mprested gtratepglies:

a, Jtudonts are likoly to know the name "itriangle.v
The word "quadrilateral® is likely to ke new,
AfTtor thelr attemphts at naming, such as "square,"”
"hox," ractangle," etc., have them try to find the
name on their owme-or use the “tell! method,

h, Indicate to stulents such names as “aquarae,” “rectangle®
are special quadrilaterals. Sugpest the ldea of mubset:s
11 ther tnew sore ool vocatulary,

tn . -

— e g e ——
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ol ACTIVITY 2: Write in the word triangle® or “quadrilateral" on the ' o
E . proper diagram on a given worksheet, :
Suggested materials: o
Worksheot X, pencil, paper, straipght edre ° o
Directions to student: “
a, Virite the name "triangle" in oaoh figure with throe s;des. :
b. lrite the name "quadrilateral” in each figure with four : .
SidQSQ . :
¢. Do you have more than one name in any of the figurest
d. On your paper list all tho triaigles., Use capital lotters
for their namass,
e. On your paper list all the quadrﬂlaterals. Use capital
letters for their names.,
s From any one corner in figure C, connect all the other
corners in tho f*gure with line segments. (Use straight
odge. ) )
. How many’trianglas-are in the figure?:
g. Trom any one corner in figure J, connect all the otlher
corners in the figure with line sogments. (Use
straigzht edesa,) '
How many triangles are in the figure?
h. Do the same thing in figures W, K, Ny and R that
\\‘ you did in (f) and (=),
‘ Suggested strategiess ‘ ¥
: a. Have the students note that both pairs of trianglos

F and G, as well as S and T, form a quadrilateral,

b, Tt may be desirable to use the word “veprtex" instuad of
“corner® in items (f) and (g).

c. Attempt to have students note the relation between
number of sides and number of triangles in any polygon.

[y

ACTLVITY 3+ Choose the triangles and quadrilaterals from a set of polygons
nrojected on a sereen,

Sugirested materials:
Cne or more iransparencies with models of polygens iacluding
a variety cl’ triangles and quadrilaterals, as well as other
polypons,
Cverhecad projecter, sereen, pencily paper

Dire-tions to student:
A, List by letter a1l the quadrilaterals thiat v 8o
the screen,
e st by lettor =17 the triamiles that vou gee on the

Teraoh,

L e |

ety tog

% 1. If *te student s have had pravious experience in selectin-s
K trioncles and quadrilaterslsg 3t mav Lo well to stroens
steed in choosing them 1his time,
Yoo e introduer a more corplex aspeocty checre seiele
ararlapoing triancles and quadrilaterals,
Q . I IS E;
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T COMPETENCY: Classify simple plane figures by'distinguishlng some of
f. their proparties

OBJECTIVE:
The student will be able to find the measure of the third
anplo of a triangle when ths nwasure of two of the angles
are knowm,

ACTIVITY 1s

Sugpested materials:
protractor, ruler, paper, pencil

Dircetions for studants
Draw any triangle on your papor. Make it large enough so that
you can easily measure two of its angles with oyour protractor,
Subtract the sum of those two angles from 180°%, This will
be the measure of the thiru angle, Check by measuring with
your protractor,

Suggosted strategies:
Have the students make different sizes and shapes of
triangles,

ACTIVITY 2

‘ ’ Suggested materials:
sclssors, paper, pencil

Directions for the student: .
Cut nut any size triangle., Fold one angle over to the
opposite side, Then fold each of the other angles in to
this one looking like this:
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ACTIVITY 3: S :
: Suggested materials: ' ‘ - 5
< paper, pencil N E
T Directions to student: =
. The flow chart is:
; | ‘ o
@\—-—) Measure two |mewee—M Subtract sum p———3\ Difference Stop
- angles and add {_from 180° is moasure of .
- third anglel

Using the flov chart, find the missing angle measures for these triangles.

s / \\ | / ’ \
4 — §§f_\l x_f:’_* 57 ¥ ‘)k_\

‘ L E

. h.
3. P
g
e
/’
-' C. ’
0 [e)i .
230 ”:3_ <
5, méA =65 and meB = Lp“ 6. még
m4eC = m*“v




COMPETENCY: Compute the perimeter of a given polygnm

147,

OBJECTIVE: By'uee of measuring instruments the student should cihibit
the ability to determine the perlmeter of plane geometric
polygons.

ACTIVITY: Neasuring to find the porimeter of plane geometric polygons

Supggested materials:

foot ruler
yard stick
tape measure

-geoboaxrd

graph paper
several models ofplane geometiric figures such as
triangles, parallslograms, trapezoids, pentagons, etc.

Directions to student: \

1

3.

Measure end record the lengths of the edges of the
following:

l. The surface of the door

2, The {loor of the elassroom

3. The chalkboard

4, Athletic fields

5. Any plane polygon your teacher may indicate
Find the sum of the lengths of each object .you have
measured,

This sum represents the total dista nce around the
objact measured and is called the PERIMETER,

Suggested strategics: (for teacher)
1l

As an added benefit,; where possible, have the student
dovelop formulas for findinr perimeters of various
simple plane geometric figures,

Indicate to students that this may be an individual or
small group project in or outside the classroom,

The geoboard may be used to great advantage in
demenstrating the perimeter of plane polygons.

[t

B
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CONPETENCY: Goometry--Cormpute the perimgter of gi'é'en polygons,

CBJECTIVE: .
The student demonstrates his ahility to compute the perlmgtor
of polygons through estimation and the use of standard wnits

and by formula,
ACTIVITY 1t Using a string to find a perimeter
Juggosted materials: pon, peneil, wiruled paper, p@eces of str%ng
(marked in %even® units), plane figures cut from plastic
cloth (naugaheid) or cardhoarde=iwo rectangles, two squares,
two triangles of different sizes or shapes,

Mrecticns to student:

(Part A) .
l. Study the word borimetor with your instruector and/or
clasemates,

2, Hake a list on the bhoard, ¢r on a transparency, of _
~other words conteining--meter, e.g. speedometar, What
cemnion thing do all these gadgets dot
Then vhatl is a perineter? —_
3. Fut one of your shoes, or your foot, un a piece of
unruled paper and trace its outline in pencil, and
then go over it with ink,
b, Study the outline and think of a way to find how long
it is all around., Make a liet on the bLoard, or on a
‘ transparencys of the ways suggested by the class and
discuss these suggestions, :
5. If you decide to use a piece of string, notice that
it has been marked off into equal units. R
How many units does it take to go around the outline?
units,
6. Wnen you measure tho length of the string on a ruler,
how long is the outline of your shoet
—— inches,
7. What is the mathematical name for this length as it
relates to the outline?_
8. Conclusion: The perimeter of your shoe 1s inches.
Keep this paper to use in the next unit.

PR KSRpees

o peuie B

a (Part B)
l. Make a draving by tracing cach of five different
plane fipures on a piece of unruled paper. Place
them apart from each other ard neatly so,
<o Using a string, measure the pervimeler of each of Hae,

fipires.

3¢ Tnder each fimwre wwite the word ver:motor ard et
its length in inches as is done in this oxample, ar:
the lonrth of eant =i~ ¢y tha fisnre, Fewg do verr Y
the Toral Toepetin for i puormivateny |

P TRRPON Ve - OV

j$."{’
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Perimetor is # 4 inclies

Suggosted stratogies:
1, Keop these papers to compare them with the results
obtainad in Activity 2 snd Activity 3.
2, If the gecmetric plase figures arc cut from naugaheid
they will not bend or bruak, and whon soiled, o2n be
rut in a mesh bag and run through with a regular washing,

ACTIVITY 2: Using coordinate or graph paper to find perimeter

' ‘ Suggested materialss

Duplicated copies of the two rectangles, and the two squares
used in Activity 1, vhich are now on coordinate or graph
pepor, (i inch squares preferred,)

Directions to student:

o l ] |
]L Lt Ll ba
EERENNENYN
BEENNERRE
(J l ‘ N % I ' —_

Lo Zan weu fird the periroter of this fipure wilhout uring
a string, or a rulert Zxplain,

s that ds the rervimster of thils rectanpgle in the units uned
on this paper? units,

o esah unit meamrag oinct, what ‘e the porire bo i

@ tuecheg? ~idnches.
1
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| 150,
Above each figui'e 't‘-rrite its name. Below the figure .
write ¥perimeter® and state the length in units and in
inches.

Is the procedure you used to find the perineter accurate?
Why or why not? Explain,

In the rectangle used as an erample, identify the

width units, the length wnits.
How many times did yocu use the measure of the width?

the measure of length_ '
in the total perimeter,

Then x width plus e X longth equals

tho perimeter or 2 widths + 2 lengths = perimetor,

. If we substitute W for the uidth, L for the lenpth,

and p for the perimeter we have 2 w+ 2 1= p oy
p=2w+21l

2(w 4 1) is eallad the forrmla for flndlng the perimoter
of a rectangle.

Now study the 2 square figures. UWhat do you notice
about the width and the Llenglh?

30 if we call the side of the square Vs," wiat would

ravresent the sum of all the sides? g + s+ 5+ 5 =

Wnat special name do we have for the cum of tno 1enguns

of the sides of a figure?_

What can we use for the iormuu4 for the peereter of

a square? p =

In the case of tha trJangle, moasure the length of each

gide with a ruler, If you call the sgides a, b, and ¢

then p=a + b + ¢,

This is the formula for a triangle,

Find (or compute) the length o the perimeters in the

following problems after stating the formula for gach

problem,.

a., A square that weasures 2 inches in every dlrectlon,
Formulas perimeter:

b, A triangle whose sides are 3, 4, and 5 inches.

Formula. porimeter. inches

ce A veclangle that is 5 inches wide wnd 7 inches long,

Formulaz perimet: -« inches
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COMPETENCY: Compute the area of a rectangle.and of a triangle

‘ OBJECTIVE: Given a rectangle and u triangle, the student w:.ll be
: able to compute the area of each flguro.

ACTIVITY 1: Using small geometric figures as square units to
determine axea, -

Suggested Material: Unruled paper, pen, pencil and small
plastic sqguares, rectangles, and triangles

Directions to Student:

(Part A)

l. Use the outline of your shoe which you drew in the
Activity on Perimeter. If you do not have this,
draw another outline in ink on unruled paper.

2. Cover ths port inside the outline of the shoe with
geometric figures one size and shape without over-
lapping them, but st.il put them close enough to
touch each other. (In case there are not enough
figures for all the students, take only 1 to 3 of
the fipgures). As you lay them in place, irace
carefully around each piece using pencil. See
figure at left.

3. How many whole figures do you have ingide the

outline?
L. Call the space occupied by each figure ono uquare
‘ unit, The number of cquare units is .
5. Think of all the little spaces not covered by a

figure; it you could not get them together, how many
more units do you think could be covered?

6. Now add this number to your answer in number h.

Yhat is the total number of square units?

7. UWhen you were computlng the space occupled by the
fipure, you were using a square unit. - This square
unit is a unit of area. So when we speak of area
we have in mind the spuce cccupied by the figure.

8. Vhat is the area of your feot in these square uanits?

(Fart R)
1. [raw the outlines nf two rectangles, twoe sguires, :nt
> two trianpgles, ditferent ivoem euch other cither in

size ov in share, *n unruled perer.,  I'o not put the,
close to euch other-,

o aAbove each fifare wriibe 108 1m0 e
vhatever il is,

3. Cover these cutlives, oneoab o b ime with cgqoaee
unit figures osnd celte unace the eul lihe the nueiore
o eaunre units that are in it,

’ a4

’}‘(‘(."t”:’{":lp (Vv

i . .. . 2 1. -1 IR . . ' . ] - 3

ce oo you thirld the anncber pon bhove Por the nreon b L
exacr o valua e sty o iy qbe e b 9 Ciay aeeve o
ol in tlee onoe o the Upiongles)

?;’I.'_j
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ACTIVITY 23

152 ®

Suggested strategies:

1, Drawing the outline of all the figures in ink will meke
them pormanent, and if the scuare units are traced in
pencil the student is able to orass and re-arrange the
unitefiguros if he needs to.

2. The instructor may have to explain the meaning of
approximate, and this activity offers a very guod
illustration of it,

3. If the instructor allaws the students to choose from

different size figures,; the concept of "approximate®
will be omphasized in Part a,

Using coordinate or graph paepsr to determine area

Suggestad matorials

Duplicated copies of the two rectangles, two squares, and
the two triangles cn ccordinate or graph paper or
individual grids, (% inch is prerorred), some sciscors.

Diractions to tne student:

1. Can you find the area of this roctangle without using
a cquare unit figure or a ruler?
Rectangle

, Area 1s 18 sa. units

e At dis the area of thie rectangle in lerms of the
cauare units used on this paper!?
cquare units,

<
°

f each unit 1e'} inch in lenith; how many square urits
ro there in one saquare inch.

|
a

L, Weel emiare tnit oon the parer e LG equare inc in oacoa,

G o mane square Mmits are Yloarve in o tho roctanele?
“teeoount i,
- oot e i s area of 1. ."\."}(.'iil_'ll.'.' oo e e

(R ARTAE AT RN I N SR

thu Se s e b —————, b e 001w s 1+ - —
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T 7. Above esach fipure on your paper write its name, as
. vRectangle? in the examplo,

B, Under the fipgure write VAvouw iy " and
£ill in the information,

Suggested strateoglos:

It the student has \)%{‘ficulty in computing the area of the

triangles: P

1, Have him cut out a rectangle of graph paper.

2. Draw an ipsc”ibed triangle and then cut out the triangle.
y 3. Place tﬁ‘fﬁiece, or pleces, of the rectangle left overy

on top of the triangle,
4, This should lead to the conclusion that the area of the
riangle is 3 the arca of the rectangle,

. -

AT T TwaARs
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'%3,,, COMPETENCY. Geometry-~bisecting a line segment and an angle
. oB

ACUIVITY 13 Measuring with ruler

JECTIVIE: Given an angle, the student will be able to leldu

the angle into two equal parts.

Suggested Materials: ruler, pencil, paper

Directions to Students:
1. With ruler and pencil, draw any angle-on your paner
with sldes longor than 2 inches Call it angle A,
(figure 1)

/ : T 1 ¥ l! u§ 2 1} 2 ré

'igure 1 figure 2

2. Place the end of the ruler at A ang-‘mark a point
2 inches from A on one side of thé’angle. Call it
peint B. (figure &) ——

3. Using the same process mavrk a point 2 inches from
A on the remaining side. “Wall it point C. (figure 3)
Nete: AC and AB are the same length.

It s
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ACTIVITY

155 F
i« Draw segment BC. (figure L) “ "
He With your ruler find the length of segment BC.
6. Find 1/2 of the number found in step 5 and locate
the point on segment BC., This is the midpoint of
cegment BC.  Call it point D. (figure 5)
A
B
figure 5 Tigure 6
7. With your ruler, connect points A and D. This is
the bisector of the anglé and divides the angle into
two equal parts. (figure 6)
8. Using the same rrocedure, draw a different size
angle and find its bisector.
Suggrsted Strategies:
l. Student must be able to find 1/2 of a given number,
2. Ruler should be graduated to 1/16 inch, -
3. Encourage students to draw several angles and find the
bisector of euach,
Z: Tnperfolding '
suppested alerdals: ol tip merker, ruler, wax paper
Dirsetions to Students: ,
1. Take a piece of wow 1aper 2 with marier ayed !
ruler draw nn ansle of any nize,
Co Tmbel it oo din the fimice belew,
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3. Fold the paper so that side AB faulls ezactly on
- gide AC and crease tine paper,
4. This line is the angle blSCthP and divides the
angle into 2 parts.

suggested Stratepgies:
S 1. Wax paper works nicely becoause creases show clearly,
but other kinds of paper will woprk offg&tmvo?y.

2. Make surc that students mateh AB with AC and not
point B with point C.

ACTIVITY 3: Use of Protiractor
Suggested Material: paper, pencil, protractor
Directions to Students:

l. With straight side of protractor draw an angle of
any size, ©Nome it angle 0. (figure 1)

s e
/ ’/"
. /r/ ' [
// g //‘
e
v/ o/
/
/ / 7 .
0 Lo i B . S il

Lo
Center mark - ’“o 0 degrees

fipure 1 fipure ¢

2+ Jith protractor, measure the anple to the nearest
dgegrec. (figure 2) Note: lccate the center mark
of" the protractor and nlace it on the vertex. Flaeo
the zero mark of one of the scales on one side ol tho
angle and reuad the mesrsure of the supgie from the
I‘f‘m‘lnin”‘ 3(:L.

1, IPind 1/" of thic rover snd mork 16 with peneil,

1
:}c;!’)l,‘,‘ | f, Dt

proirl b, VELsure 1)
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Draw line OP, This is the angle bisector and it
divides the angle into 2 equal parts.  (figuro l)
Draw seVeral angles of different sizes and locate
the anglo bisectors,

sugpested Strategies:

1.

2.

e’

The student should have some hiowledge of how to
use the protractor.

Encourage studonts to try several examples on their
own using differont sized angles,

ACTIVITY Lt Uce of compass and ruler

Suggested Material: pencil, ruler, compass

Direetions to Students:

le

With ruler and pencil, draw an angls of any sizs
on your paper. Name it angle W. (figure 1)

Sipure 1 [igure 2

Open your cempass to ary convenient radius snd
place the tip (metal point) at point W, Mike an
arc that crossceo beth cides of angle W, Name
Lhovte points X and Y. (figure 2)

You may now change your compass radius or leave
it as fa, Tlace the tip at point X and make an
are dincide the angle,  (fipgare 3)

8

1
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Using the same compass radius as in step 3, place
the tip at point ¥ eand make an arc that crosses the
other arc. Name it point Z, (figure L)
Draw line Wi. This is thie anpgle bisector amd
divides the angle into 2 cqual parts. (figure 5)

figure 5

Draw several angles of dirferent sizes and locate
the angle bisectors,

Sugrested Strategies:

1.

P

3.

Student should havoe some knowledge of how to use

a compass.

Use a compasc that dovesn’t slip once the radius has
been fixed.,

Encourage students "o try several examples.
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COMIETENCY: “Geometry=--bisecting a line segment and an angle A

. OBJECTIVE: Given a line seguent, the student will be able to
locate the midpoint.

ACTIVITY 1: Measuring to find the micdpoint \

‘ suggested Materials: pencil, ruler, mimocographed sheet
~ (worksheet accompanying activity)

Dircctions to Students: Use worksheet A and follow instructions.

Suppeqted Strategles.
1. Rulers should be graduatsd to 1/16 inch.
<. Students should be able to work with fractions.
3. Encourage students to draw segments of their own
and locate the midpoint of each.
ll. Answers to worksheet: (2) 3, 11/2 (3) 6 1/2, 3 1/4
(7)33/}&5 17;8()1;1/8 2 1/16 6)21)-'1_18

ACTIVITY 23 Paperfolding to find the midpoint
Suggested Materials: felt tip marker, ruler, wax paper

Directions to Students:
l. Take a plece of wax paper and with ruler and markor
O draw a line segment of any length on it.

2. Label one end point A and the other end point B.

3. Fold the paper so that endpoint A falls exactly on
endpoint B and crease paper.

L. The point where the ciease crosses segment AB is the
midpoint.

Sugrested Strategies:

1. Wax paper works nicely because it is transparent,
and upon creasing will show lines very clearly.
Other kinds of paper will also work effectively.
Instead of using a fels tip marker to draw a qegmont
on the wax poper, the student may make a crease in
the paper to obtain the iritial segment.

(VS AV’

ACTIVITY 3: Use of compasc and ruler to locate midnpoint
sugrested Muaterials: pajor, rencil, ruler, comnmo:n

irectiona to Students:
1., Take a sheel of valined paper and with ruler and
rencil draow a line segrnant ol anywhere from 1 Lo |
inchies lonem, (ficore 1)
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Q P ' Q “

SIS LA WEAERYT O S L L ()

figure 1 figure 2

Label one endpoint P and the other endpoint Q. (fig. 2)
Place the tip of the coupass (metal point) on P.

Open the compass over half way to point Q.

With the lead (pencil point) make a large arc on

both sides of the segment. (figure 3)

N %

—-"’
O
v

figure 3 figure U

Without changing the compass, place the tip on Q
and draw an arc that crosses the first arc both
abcre and below the segment. (figure )

Label these points X and Y. (figure 5)

N ,
\'\X P \_\X/‘
‘\\ ,’/[
\ I/, ‘
. fo
)% 2
. oL R S DA
| T ,
/ .\7 P
.".\
Y A
Plepe O fime, 6

LW
.
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Suggested Strategie

161,

With ruler and pencil draw segment XY. (figure 6)
Point 2 wherc sepmoent XY crosses segment PQ is the
midpoint of segment P,

WoTe that segment XY is also called a perpendicular
bisector of segment FQ.

Try this proccdurc on otler line segments.

Lxzplore these possibilities:

.
b,
Ce

d.

What happens if you don‘t open the compass wide
enough? (At least half the length of the scgment)
What happens if the arcs don’t cross in two
places? )

‘What happens if your segment is over 15 inches

long?
What happens if yowr segment is very small
(less than 1/lp inch)¢

8
Be ready to assist students if the following problewms
ocewr s

a.
be
Ce

d.

Arcs do not intersact

Student has changed the compass radius

The segment is too short or too long to be
practical

The arcs intersect in one point but not two,
elther at the wmidpoint or only above the
segment or only below the segment

Encourage students to try several exampled.

Use a compass that doeon’t slip once the radius has
been fixed.

This 1s the construction for a perpendicular bisector
and any line throusgh the midpoint of PQ would serve
as a bigector of T4,

Students should have sowme knowledge of how to use a
compass,



Worksheet A 162,

thls sheet you see 7 line segments,

1,

With your ruler, measure the lensth of euach segment and
record it in the &nd column of the chart.

Next, calculate 1/2 oi each of those numbers and rocord
cach in the 3rd column.

With your ruler, use the 3rd column number and locate a
point or each segment equal to that measure.

For example: segment AB has length L 1/2. 1/2 of L 3/27’
1s 2 L/4’’. Place the ond of the ruleor at point A and
mark a point on segmont AB 2 1/4’’ from A. This is the

- midpoint of AB,

—‘ F
1
G It //
‘ID . /
4-—'—""~ ' /
//
-
:r.“ ; /
/7 .
/ {
z\ h
A e . B
- - S R ‘ : - o e et e e 2
; [ L) L
e e e e, N - — - ‘
E-Q«TA oo iy | dotl of ‘Lv* ‘ - -
oL “.;_..-r?:.i'..__‘.‘:“ ) : E‘ rerttools e L ] [ /2 of Lonoth of comnont
1 . . ! ) : )
i e (. t ‘
t
R o o m o I . e it e e -
{2
i ] ; U H e e [
LI e e e e e L e e e e e e — — - ——— .
Lo r
i i B ) -
P : ! . { i
-, , , |

o —
-



163,
CO.PETENCY: Identify the ‘conditions of simillarity of triangles and use
the nropertiecs of similarity to solve problems.

CIJECITIVE :
The student will be able to recopnize similar triangles and
soulve protlems velating to similar triangles.

ACTIVILY 1: 4riangles which have the same shape care called simllar
triangles. ¢

Examnle 1- //”-

and [B = BC = CL
L't 2'et oA

reanine the cerresronding ancles have the same measure and the
correspondin~ sides hagve the same ratio.

Examnle 2° ) 5o 137
i
;
/
4

/
///’

~7
~

A /,l' ' /,(" é

*
LR ATRY IR E IR al
.'...'l.; Py [ V]

"Mich of the followin~ are similar triaorles?

‘ . . r"’
. ~ ( / ',I
. _‘ . ‘ ), I ‘
S~ . 2 \ R4
/ (i \ Vo ! N
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N\
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N
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’ ACTIVITY II: Suggected materials: unlined paper, scissors, traclng paper

Directions for Student; Jhose triangles are similar. Tind the 3

corresponding angles. nead entipre activity before starting to
ansver guostions,

/ e

§

7

)

@,
/,) ' ba
/’// ﬁ’/" .
‘ , .
ﬁl H o Lo '/7
L ey LH A
(oo "I

/ “id

o ——— " S ——-

Trace one triangle of each palr, Cut it and mark the letter
on each anpgle. Low flt thz angles on the other one of the
palr and 111 in the name ! the angle,

ey
-~
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P ACPIVI'LY TIT: TP the lengths of the sides of two trianglas are known, the
‘ flow chart below dexcrives a woy of determining whether or
not the trlangles are similar.

S T <O
(f‘“art\----a- Pair lengbhs of \ Jes 15 ,k\‘\\
shortest sides et . - \w
3 4oy mm 3
Pair lengths of ] alen "\
LLongest sides . e L
l"'. . . m\-afm&.m’.:-.,..;,'.:‘..-.m-_..-.o—m. L-
Palr lermths' oi .
third sides 15 ¢ 21, 50 9 70, 4O & Y5,
— s e ’
Write each peiring | 15 50 Lo
| in frm:t,no1 form 2L (0 506
SR 2 ,
w s
Find cross proddets | 150,50 - 2L x 50 = 1030
off fivst two fwraction ‘3!. 217270 15 x 70 = 1030
! .
~ [rLauglés ure/ 10 Aro\
mot similar AC r‘roos Prgéuct s YES
/1 \_‘”\\equa..? e .
TN
. ;Y YES
Find cross products of | . _gg%;g_ 70 x 40 = 2800
second and third fractioasi 707356 50 x 56 = 2800

* '
0 O - Ax?\
L__z\i......... ..... - cross producta~g YE

equal? "
\q/

w YES
R T
/,-e-\ ¢ \\lrlangles are

similar / ~ARGC 4«DET

Use your flow cliart Lo determine which of the Ffollowing pal:u
ot triargles are similar, Circle the correct ansver,

A ¥ \ - )
. '_\ . ' / .- - > ( [ X
g by Vi e TN . _— ) ,
L e ST S - ALC is similar to @DL"
et cm—e e e e ~ ABC is not similar to ¢ 9%
I I .
/T 2roen
1!.
i
.
. i " . L
' N i . . . . . v . . “rs
(e s \ . ©GUL 1z slmilor ko 4 JW
. \‘ : . 0 .
' ! . \‘-\ ST g et sdimidlar to o JKI
| . . ) N )
H
‘. - . CRTY in opimilar to 7 TOR
oL , \-""' e KT o oot admilar o o H
S '. ~.
-\ ) -
i
. i s m—
} L. ‘ / o L

e
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Aruitoxt provided by Eic:
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A . 166.
N
/ e A e a v
h ST /(" .
- oy o ? ot
i RN ¥ \‘x T ‘J‘%bl 10 is similay & VWK
L= \ \"‘».:- ") ‘}’..!. - ') \ '\..'x_. c) L3 Ol 1 al ;O '
A \\ \x..\h'r‘ A . ,N%
b n B 4‘\\ "~
Poedaag oo, . 4 s T
t eV g sums e v s el e )7 - —

MO is similar to RST
MNO is not similar to FEST

. - /
z Lo g A AR a4
! NO = 48 m, MV = 36 mend OM = 52 m

RS = bS5 m, ST = 60 mand TR = 65 m

L]

ACTIVETY Ve
L. Your father hags drawn a sketch of a flower bed around which he plans

ta put a fence, This is his draving,

y;/// '// -5,{/ 7
,,//" //

—nmenee S

.. Oum inch on this sketelh renregen.s O feot ‘on the Tlower bed,
Pied shme lenaoh of canh side of the flower Led and how muay

vence he will n»=d.
H D . John's house : BEi's nmouse
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107,
COMPETENCY:  Using mathematics as a tool in performance of his duticas, ’
@ Goometry--Classify simple plane (and solid) figures by distinguishing
some of thelr properiles. '

CRJECTIVES: .
1. The student will be able ito select a cube from a set of
geometric solids,

2, The student will be able to identifv the six congruent
faces, the twelve straipghteline edges and the eight vertices
of a cube,

ACTIVITY 1 R220gnizing cubes

suppasted] materials:
53t of geormetric solids, inecluding cubes, square prisms,
parallzalopipads and others. Stamrles of cubes, e.g., childrants
blocks, dice, commersial culical %:locke, SCUA blocks, etc.
Irojectvals for overiund, '

Frsctions teo ctudent:
L, A square hao four equal sidey and four ri ght anglare,
FLhd a zolid that has some suuare faco

< ™nd a egclid that has six faces, all of uhich ars
sguares., This ig crlled 2 cuba,

E; 3. Are there any other cihos in tho collaetidn of solidst
y

lk, Two faces meet at an *edge.® Locate the edpes of your
ealbe,  How many are there

5. Threg edees mnet at a “vertex.t  Loueaie tio vertiocos
‘ vour cilter, Fou manv are tuopre’

Dot s eiratariags
Lo Uee acrespeeiad ot anl hleeks or S04

dovelon eovecnts and recomition o

’ . . N . .
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ratterns that can be used to constiuct a cube,; and will construcl one

O O ECTIVES:  The student will be able to determine the tuo-dimensional
or more cuvayg from these patterns,

ACTIVITY 1 Constructing cubes., -
Suggested matcrLaL"“ o=

TngLoArd, SCLSSOPS, ruler, compass, transpa- ent tapo,
progecblals for 115ures 2 snn 3.
Dirsctions to student:
1. Construct or draw six congruent squares from tagboard,
Tape together to form a cube,

2., C(ut enough edgas to allow patiern to lie flat.
How many cuts imast ve made? vhat restrictions are there
on the culs?

3, Draw patterns of figures 2 and 3, Cut out, fold along
marked edges, tape together {o attempt to form cutes,

Lovaated stratesicss
Try 1o daterrine the conditions on tho patterns that w11
reenit dn cibes.e  Are thers some rules that govern the
rattorngt

cvaluaticn: Usa fipure 4 for a auinck quir,

[

Jhallengpe: Thare are eleven patlar~s that will rive eules,
Can you find all of ther (ace Vigure 5)

H Tiotes, A similar tnt»v:tv w1gﬂt be developed arcound sollds with

roctangular freos, or rith square and vectanrular faces.  OClher
A

activiticg of a4 ghwd l°7 nibire wieht supenst themselveny

2.
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T 172,

‘ COMPETENCY: (In addition to the first part of the uuit) -~ Moasurement
Usv standard measuring devices ot length, arca and volume to make
reasurements, :

CBJECTIVES:
The student will be alle to find tho length of the edges,
the areas of tne faces, and the volumes of selected cubes,

S
(@
=i
i
<
fmred
-
=5
'r...'
av

measuring cubes

Sappasted materdals:
Sat. of cubes of various sizes, ruler, materials for computaticn

DHrscticvs to studconts
1, Uss the rulsr to find the length of edgos of cube.
What w111l be the total lengih of all the edgest
(See the first secition of 1ho unit,)

c. that ithhm arga of cne of the squara faces?
(A= e")
that is the total surface arcs of the cubel

Be  hat i Yho wolure of tho cubo?
A
Aipgested ctratepieons:

Sumpare arsas and volur:s thiea 2 second cube has an edpe
s three timen that of a

tongtin tirdeo that 5 a fiwoh cube

tirst evbe, etc,
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: CCGHPETENCY: Apply the common nglish moasures of lengih, area, voluma,
0 vedght, and tewmporature.

WECTIVE:  Glven an objecl to be moasuwed. lhe swudonl can give it
lenpthe=acourate to the nearest unit of measure,
ACTIVITY 1
Give each student some drawvings and objcets to be measured

using the "rule of thumb®, That is, using ths last joint
of the thumb as the unit of measure,

Suggested materialse

suggested objects for measurements are beoks,; deckas, the
teacher’s desly; or papers with drawings such as

- !

~. .
-
\._ ) ”.
-~
. \,)/

or , N yd

\\
\
N

Drawm in any scale the teacher desires.

D'rections to student:
Today we are going to answer the quastion, “How long
is this line? To tell "how long,” you can count with
your thumb.,  You ean use the ¢rnd of yoeur thumb like this,

1 thumb

To oeonnt Pher longd Tine A TULsy place gpour tamh
Viko thie:

A

f——y




“liow lonpg® aze the lines on the paper?

vllow long" are the sides ol ths objects on your desk?
Yhon you have finished, chook your answers with your
foelonds,.

suggested strategless

Teachers, uge thig last veheecl® and the variance it shows
to bring up the idea of an inch as the same uvnit for us.
The ahove activity can be varicd with the ase of dried
beans, paper clips, or otheor objiects as e standard of
meagure, IThe teacher need only vary the illustraticns
accurdingly,

1{2

o~
-
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COMPETENCYs  Apnly tho common Maplich muasures of length, avea, volume
0 {dry or Jdigquid), vwoight, tinc, money and temperatura.

CBJIECTIVE: Given an obloct to be welghad the student can give an
+ anguver ascurate Lo the nearost unit of moeasure.

ACTIVITY 2%
Give oach stadent a balanee and a box of paper clips
{0 use as his standard measurs., Ask him to find the
woight in p.c. (papev clips) of the objects provided.

Surgested materials:
Box of paper ¢lips, balance, objects to be measured--
ink eraser. chalk, five pieces of paper, 25 index cards,
woorden cubes, eto,

Directions to student: . :
Today wa are going to ansuer the question, *how heavy is
this?" To bogin our work we &ra goeing to use ths papor
clips to answer Thow heavy,” All we need do is pul the
ohjest we are checking on one side of our balance and pat
sncugh papor clips on the cther side to get both trays
to bte the sams height.,

<ol

. - &
N i",‘”‘ P »
t /-X e J-{ij-:-f - K n_@ - _,,Zﬁﬂ//‘

orpty oy heavy is our box® It is heavier than ¢ paper
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COMPETENCY:

177.

Apply the common Eaglish measures of length, volume

(dry or laquid), weight, timo, monay and temperature,

SLILCTTVE:

ACTIVITY 1

Givon a surface o be mesasured, the stwlent can give its
area to tho nearest wnit of measure,

Fach student will measure the area of the drawings given !
him by ueing trading stamps as his standard unit,

Suggested materials:

Invelope enclosirg at least 100 trading stemps (To aveid
problems with the stampe sticking on everything they could
be stuck *o paper then cut to shapo.)

Ditto sheets on which are drawn rectangles and other shapes
wilose area can be measured,

Directions to student:

Today we will see how many piecas will fill the inglde of
a drawing, Sirce we will need pleces that are the came
size, we will count with trading atamps. In the envelope
you nave becn given, you will find the trading stamps you
will nead. Ucs tham to £ill in the drawings on your
sheot of paper, Yiritas down each answey as soon ag you
fird it,

ARSI Sy

¢ f\_”-l 1. will hold 9 stamps, but

?"f"’k 1 since there is some of the inside

PR T S vhich is not covered, we can say

e e 2 ) that our angwer is 9 or 10 trading
stamps,

.

Suggested strategies:

If possibie try to have your students use different brands
of etamns. The variation in size will lead to a .
dincussion of a necd for a standard unit and the introduction
of squavre inch, .
The above activity can be also presented with the use of dry. e "
lima Teans as your standard measure or canceled :
poctal ctamps, -
//’
/
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ACTIVITY 2¢ 1Tue studoat will measure object in twe units and attoupt
‘ to detect ths patterns,

-

_ Jgzested materials:
- yardaticks, rulers, ditto with list of cbjects to be meamied

(A sugiosted list is ineiuded in the 'siudent’s directions. )

Directions to student:
Today we will be using the yard stick and ruler.
Since we now know how to msasure with these guides we
will try to find a way to chengs an answer in feet into
an answer in inches .nd so on. Uso the yard stick and ruler
to fill in the following table, Try to find how ihe feet
answars change into inches, and yard answors change into
foet, If you think you ses how the nunbers are changirg
csk your teucher to see 1Y you have ths right ansvars,

}

Keacure - oargd Feot o
lenuth of lexthook X It L e
vidin of teihock X e WCa ——
Length of your desk X A b
width of your desk X A AT e

halght of a window o YO AT
vidth of a window . yd, N X

Yength of tha room . yd, . I X
width of the room L T _ft. X

Spzested strategies:
The above list may ba lengthened to best fit the needs of your
pupils for a variety of objects. It is the author’s
ominion that no ohject should be measuvred in all three
urits bacause of the confusion created. Of course, tnis
opinion is relative to tihe previous exp~riences and ubilities
of vonr stidonisg,
FOLVITY 3

Sugrasteld moateriala:
Ditieed eopdns of Lhe 140 -bien {ollows,

vt ions o
V')_-!«C'}_Q s ].(‘.']’\f"_“‘ﬁr roqsargsant o0 enel, 1, v lar l(“’,

1o 10 inotoes oot

. o, boyerdn
;D I odnet., EMERI ¢
Yo Lo inetee A Ped
e 2o feat Lo
‘L, 3otk L et

0 h et e et
e N T N R T TR AT
)': .]: -rrq_u.]_-' T "{(:i
. Vo Tiet Vo e

fa
-




Ui ' ’ 182.
S - Supposted strategles:
' ‘ This activity is desecribed as it would be used on an
intultive approach under whieh the pupil. need not be
able to demonstrate his methed for selocting his choilce,
if the activity follows a previous discussion of
changing units-~the pupil would be expected to domonstrate
his method of .selection,
"The ten problems are by no means all inclusive and
should be lengthened if your student shows auy hesitation
cn an intuitive cholco,

&2

k¥4
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COMPETENCY: Cenvert, using tables, English to Metric measures. and : *ﬁi

. conversoly,

OBJECTIVE:  Given a measuroment of lensth in the Inglish or Motric
systems, the student will be ablo to eonvert to the
other system, -

ACTIVITY 1t The studont will use his ability in moasuring in the
different systems to fill in a conversion table of the
standard units,

(\ Sugzestod materials:
/ ruler, yard stick, metor stick

Directions to student:
Having studied how to measure by inches, fect, yards and
by millimeters, centimeters, and meters, we will use this
skill to fill in the following table., Be sure to go slow
and make your measuremecnts as carefully as you can,

inglish Metric

L inch _ — om

1 foot ___ 'en

1l yard — ocm= __ m .
—_ inch ) L em
—— inch L meter
. Yyard 1l  noater

Now £ill in these blanks with what you have just discovered:

3 inches ___ onm
vards —mn

— inch 3 cnm
- inch 2 m
—— Yyard 2 m

_6_ inches . °om

— inch 10 om

14
Suggested strategles:
As accuracy is the essoutial point of this activity it may

be wise to have each stuilent check his work with you as
soon as the first six meusurements are completed,
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’ : o u
= COMPETENCY: Convert, using tables, I‘,‘ng‘H sh to Metric measures and e
: . conversely,

CISJEC'i‘IVE: Glven a measuremont of walght in the Enp' lish or Metric ‘
system the student will be able to covert to the other systom, -
ACTIVITY 1: The student will moasure standard units of one systom in
" the unlts of the cther systom. (Bnglish and Metrie)

Suppested materials: : :

scale, weightes {ouncos, pounds), woights (grams, kilograms)
’

Directiéns to studontse.
To day w2 will discover how cunces, pounds, graus and
kilograms are related. 7o do this we will use the
scale to measure the different welpghts and then, since
these measurecments ars a little tricky, wo will compare cur
aNSVor s,
To begin, £ill in this table.

Inglish Metrie
) oz, ) g (pram)

0%, kilogram
Now ask five of your neighbhors for thair answors,
Add those and divide by 5, ‘This will give you an average
‘ answer, Chock with the teacker ¥d see how close you have
ceme to the set answer, then finish this table,

[ngidsh Hotrie

3 oz, —  fm

L. oz —_—
. oxn, % kilogram
1h, 10 kilogram

Sugrested strateplos:
The above activity must be preceded with a discussion of
the need for slow work and accuracy.

A iy
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L —
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COMPETENCY:
CBIECTIVE:

ACTIVITY 1e

385,
Rocognize that no measuvomunt ia preclse,

(fiven & compass the student will detormine which lines
are longer than a given lino,

Comparing lengths of linos,

sugpested materlalss

Comnass, handout sheots and penolls
& )

Diroctions to students

Bob wants to be sure that all the fish he has caupl'lt aro
above tho legal minimmm length. Using_only a compass
compare the lengths of his fish (ling A, CDhs wte, )
arainst the legal minimum length (L.G )
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. CO: PETSHCY:  Racopgulze that no measurement is preeiso.
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186.

OBJECTIVE:  Given soven line sormenis, a group of studonts will each
measure the items, ascvrate to the nearest 1/16 of an
inch and acorcst millimstor, record this information and
then compare tho results,

ACTIVILY 13

Measuring and eomparing the lengths of line segments

sugposted materials:
Handout shest including tho line segments and table;
rulers (Inglish and Fotrie)

Direeiions to student:

Today you are to work in three steps.

Msasure the line segmeonts on your paper using inches

accurate to the nearust 1/16.

Write your results in {he table which is also on

your papar,

Feesure the same line segments using the moetriec riler
and writing your answer accurate to the nearest millimetevw,
Compare your results with three other students.

2o
3e
M -
® .
Q -t e
S -
U ————
W e e
Y .

Line vepment

Tt
or
DR
ST
UV
1Y

L
-

———— m—— -

,
n
P
- R
- T
B v
Inches Centimeter, Millimeter

Sugresind stratogles:
After the students have finiched their measuremants and

comparisons, develop their ideas on why their answors are not
all identical into a discussicn of the concept of being
nrecice,

Lay



187,
CC.TITECY:  Use metric units of lenglh; mass and volume in making
measurements, ' : '
OLJECTIVE: Given a set of objects, or drawings of same, the student

CACTLIVITY:

will measure; calculate and report un volume expressed in
metric units.,

Use of measure to find volume.

Supggested materials:

Give each student some rectanpgular solids, drawings and a
meter stick to be used in this activity.

Directlions to studente.

Joject

As you know, volume is caleouatad by multiplying the length
by the widih and by multiplying that product by the
height, For exarple the box below measures 18 cm x 10 om x
10 em, '
18 em length times 10 em width = 180 en?

’ 180 square centimeters
180 cm2 x 10 em heigat = 1800 em? or

1800 cubie contimeters

Cn the next page you will find a box, measure the box
yourself; to be sure you can use the meter stick.

Now measure the objects available and record tho results
helot'fo

. Length VAdth . Height Volume

105
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. | | 186, }
L COMPETENCY: Use metric units of length, mass, and volume in making i

: . measure.

CBJECTIVE: Givon a Fgraduated millimiter measuring cup, the student :
will £fill a liter contailner with water and compare his g
results with the rollowing conversion tables.

milliliter (ml) = 1/1000 liter
, centiliter (el) = 1/100 liter
deciliter (dl) = 1/10 liter

ACTIVITY: Each student will have to fill a one liter container with

wvater from a graduated milliliter cup and record his results.

sugrested materialss
recording sheet, water, a one liter containers and a
graduated measuring cup

Direeclions to studont:

. Fill the graduated milliliter to the tenth line. You now:
have a centiliter of water. DPour this watoer into the
container and repeat this procoss 9 more times. You now
have 10 centiliters of water in the containor. Now pour
all the water in the graduated measuring cup., The 10
centilitors v equal one deciliter., MNark this line on
the measuring cup. Now how many of these deciliters do

‘ you need to fill the liter contsiner?

Fill in the table below:

Deciliters = 1 liter
10 Centiliters = 1 Deciliter

. Centiliters = 1 liter
10 Milliliters = 1 Centiliter
Milliliters = 1 liter

O
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L COILPUTRCY: Use standard measuring devices of length, area, volume,
. time and temperature to make measurements,

OBJECTIVE: Given a group of line segments the students will measure

them accuratio, to the nearest inch, 1/2 inch, 1/4 inch, and
1/8 inch. -

ACTIVITY: Measuring length in the English system.

Suguzested materials:
rulers and handout with the line segment drawings

Directions te student: -
What is the length of line segment

AB -
CcDhn
ETF
A -
T T
1 2 3
4. - B )
¢ . D

- Have scmeone check your three measurements then go on to
the drawings which follows

€Yy,
i1

I -

v
e
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3. easure the following
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191,

‘aasure the following line
segments 1o thie nearest whols
inch,

oEaQ>
oe e R w Jv- |

{’

Measure the following line
segments to the nearest half
inch, ,

A
C
E
B
D
F

o e

[

L
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" . *e Messure all line segments to the nearest eighth of an iheh,
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COMPETENCY: Use standard measuring devices of length, area, volume, -
- time, and temperature to make measurements. '

OBJECTIVE: Given various.seales the student will-wéigh objeets, record
) thelr results, and answer the three questions stated below,

ACTLVITY: Weight by'various scales

Suggested materials:
bathroom scales (pound)
scales f'or ounces (postal scales)
scales for grams (science lab equipment)
objects for welghing (books, erasers, etc.)

Directions to student:
Cn the recording shcet write dowm the weights of at least
six objects and try to answer the questions at the
bottom of the page.

Recording Sheet

Chieet ~ Bathroor Scale () Cunces Grams .
1. o
%,
26
3.
4,
5
6.

Question 1l: Uhich scale is the least accurate one on which to welgch
small objects?

(nestion 2° On vhich scale(s) can you read the results directly?

QUestion 3¢ Can you estimate, from the data in your tahle above, houw many
grams would be equal to 10 ounces?

N
—

T3
-~




CQr./F‘II‘,’!.‘EI\ICYc Use standard measuring devices of length, ares, volume,

time and tempesrature to make measurements,

ODJ:.,CTTVEo Given thermometers of Fahrerhzit and Celsius (Centigrade)
socales,; the student will take the temperature cf six water
- samples and record the data in the given table.

ACTIVITY: = -Using standard themometers

Suggosted materials:
thermometers (Fahrenheit and Celsius Scales)
. containers for wator, ice and water

Dirsetions 1o student: o .
Today you should have some fun by using two different
kinds of thermometers to measure the temperature cf
different glasses of water., Be sure to ask your teacher
how long you should leave the thermometers in the water to
gel an acourate readlng. :
Fill in your results in the table below.

Vater Samples Fahrenheit Celsius

ice water
sample x
room tamperature water
sanvle y

boiling water

Sugpgested strategiest
Teachers sat your own limitations on how long the students
should keep the thermometers in the water to be accurate
vithout taking too much time,

(Vs
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. COMPETENCY: VMeasurement

ODJRCTIVES: The student will be able to measure and draw a line
segment using a ruler,

The sgudent ‘will be able to draw and meacure an angle
of 90 wusing a protractor,

The student will be able to construct a rectangle and
know properties of a rectangle.

ACTIVITY 1:

Suggested materials:
Protractor, 12 inech ruler, pencil, paper

Dirsctions to the student:

l. Use the ruler and draw a straight line 6 inghes long
at the bottom o. your paper, Label the left end point
1 and the right end pcint 2.

2. Use the protractor aud draw a line through end reint
2 at an angle of 90°, °

3. HMerk a dot on this line at a distance of 9 1nches
from point number 2. (See diagram 1) Label this
dot number 3,

;.
I3

gram Lo ) LR

4, Uso the protractor and draw a line through point
ruriver 3 at an an-le of 90°,

5. Use the protractor and dray a line tnrough point
number L at an angle of 90O Label the point where
this line meots the line in (4) as nurber 4. (Soe
diapram Z.)

ke EEE T RIRR S VPSP

i
Diagram 23 '
1
H

- A DA e —a——

“hat 15 the measure of the anple forrad Ly theoe
tuo lines? D)
Ay {
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o

‘ - 6. Use your ruler to find the point halfway boiween
: . ’ points 2 aiid 3, ' Label this point 5. Use your ruler
« to find the point halfway botwoen points 1 and 4.
Label this point 6. (Sew diagram 3,)

Lo

| | o e g
Diagram 3¢
Pe

(X

&
i
j
? Mo 2 = inanme J

et 20 Attt a7

2
—

Vihat is the dis.unes baiwesn (a) points 2 and 5%
(b) points 4 and 6% '
(¢) points X and 3°
(d) points 2 and 47
v (v) points 1 and 4?
(f) points 3 and 4%
Are any of these distances the sams?
If so, which cnes®

‘ Sugzestad strategles:
: The teacher may now ask the studonts to construct
rectangles of other dimensions. Ask the same questions.
The student should keep the rectangles he has constructed
for use in the next unit,

ANSWERS TO QUESTION.S:

(a) 4 % inches

(b) 4 % inches

(e¢) 10 7/8 inches
- (d) 10 7/8 inches

(e) 9 inches

(f) 6 inches

_‘/OS, (a,b) (C,(’i) (e,f)
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,' . COMPETENCY: MNeasurement

OBJECTIVES: The student will be able to draw and measure angles
' - using a protractor,

ACTLIVITY 1l: Drawing and measuring angles,

Suggested materials:
Protractor, 12 inch ruler, pencil, 6 x 9 inch rectangles
drawn on paper

Eirections to student:

1., Label the rectangles as in diagram 1, Five is the
middle (midpoint) of the segmont with endpoints 2
and 3, 8ix is the middle (midpoint) of the segment
vith endpoints 1 and 4,

4

Y e~
, !
Diagram 1l: ! !
' 1
] | g
; 4
14 ' i
, !
i '
i i
@ ’* SRRRES

COMMENT==Diagram 1 is a model of a pool table,
Pretend that ths dots on the corners and the sides
are the "pockets" of the pool table,

For our game, we will only use the cue ball and
will try to determine the path *hat it will follow
vhen hit,

You are to measure the angle with your protractor
and draw the path the ball travels with your ruler.
Continue drawing the path of the ball and measuringz
the angle the ball bounces ot. tho side until the
path loads to a pocket,

Rules:

1. The cue ball must always hit a side befora it
hits a pocket,

. The ball will always bounce off a side at thn o -,
angle it hits, (8ee diagram 2)

/e e e

/ &

d

B R e

Piagvram O3
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24 Startlng from corner pocket number 1, hit the ball
' at an anglo of LsY yith a side. - Use the protractor
to measure this angle and use the ruler to draw the’
o path the ball travels, . -
3. inswer the following questlons.
1, How many sides w111 the ball hit before it hits
a pocket?t
2, lhll the same thlnp happan if you start from the
same place but at a different angle? Explain
your answer,
3. Will the same thing happen if you start at a
different position but ai the same angle? Explain
your answer,

ACTIVITY 2: Drawing and measuring angles

Suggested materialss
Same as Activity 1,

Mrections to the student:
1. Move the ball one inch along either side fiom tle
eorner pockel number 1,
2., Hit the ball at a 45° angle from the smde anl draw
the path the ball travels.
3. JAnswer the following questionss
1. How many sides will the ball hit bef'orse it
hits a pocket?
2., What happens if you move the ball one inch
from the corner pocket number 1 bui along the
other side and then hit it at a 45° angle?

ACTIVITY 3: Irawing and measuring ancles and distance tetweon
tuyo points,

Suggestod materials:
Same as Activity 1,

Directions to the student:
1. Ilace the ball at corner porket nurmber 1.
litt the ball so tl.at it will bounce off one ride
and hit side pechet number 5,
?e Ansunor the fcelicuine questions:

1, Wat is tha measure of tho angle sith of ioh ile
ball hits the sider

Ve went s the distance from cornoer po"::: Lonutee
to tha point on the side nit by tho fally

SR

- ;’)
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. ACTIVITY 4 Dz'étoing and measuring angles and distance betwoon
' two points,.

Suggested matorialss
Same as Activity 1.

Diroctions to the student: :

1, Place the ball one insh from corner pocket number 1
along either side. Repeat activity 3 and answer tho
tame questions, '

Pleco the ball one inch from corner pocket number 1L
but aleng the other side not used, Repeat Activity 3
and answer the same questions,

N
e

ACTIVITY 5: leasurement of angles, Inductive reasoning.

Juggested materials:
Same as Activity 1,

Directions to the student: '
L. Place the ball at corner pocket number . 1. Detsiwmine
the path of tha ball if you hit two sides and then
hit side pocket number 6,
2. Msweyr the following questions:
‘ l, Uhat are tho measures of the angles with which
the ball hits the sides?
2, 4what is the distance from corner pocket number 3
to the point where the ball hits the first side?

Sugpestad strategies:
Vary the size of the *rool table." Use & x 10,
5x8y 4 x7, ete, Aillow tho student to make up rero
complex *shots" but slill answering the same type of
quostions,

ANSWER S

Aetivity 1:
l, thrae sides

Artivity 2
1o It will never hit a pocket
<o T1he ball follous the same path bt in the cprosits
direction,

Activity 3s

. ap - - . I
VAT S 0 inchecs

Activity 4o .
-1, 73", 1=, 2 3/1; inches
Fale 0@ , 220, 2 1/8 inches
ietivity O:
. 4 0 .
Lo 417 and 47°

>
o1
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COMPETENCY: Round off measurements to the nearest given unit of the
measuring device used such as rulers, protractors, and thermcmeters,

OBJECTIVE: Given various angles and geometric shapes the student
will use a protractor to moasure the angle to the nearest
degree,

. '

ACTIVITY 1: Each student is to uss a protractor and measure all the angles

on the following pages and answer two relevant questions.

Tirections to student:
' Using your protractor measure the four angles labeled
balow.

ya _. /
V4 // D

[ay]

. ) .
e 1N S L A L WA T AU P VR S . Y RTINS W o Ak A . Wi LB Pve ABREI D w v - O

Write the number of dogrees for angle C A B here, —_
Have your teacher check this before you proceed to measure the angles

siven “elow. ///
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i~
©
=
4

How many degrees do the three intsrior
anglos of a triangle equal,

P~ P~
=
163
H

fadnd
L2

3
H

l. Use a protractor to find the measure of each angle,

AO BO C.

-

» Use a protractor to construct anples with the indiecated monsures.

A 38° B, Ly o, 11°

o
219
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o OBJECTIVE: Given a map with a list of clities and their respectiveF
‘ , population the students w.ll round off this figura to
the nearsst hundred,

ACTIVITY: Rounding off given measures and answer two questions.

Suggested materials:
Give each student a work sheet, map and, pencil,

Directions to student:
Cn the worksheet you will find 40 towns and cities listed.
Round off the population of each towm to the nearest
hundred, You see that the population of La Mars has been
rounded for you, 1800
Please continue,
Vialch town 1s the largest in population?

thich town is the smallest in populationt

OBJECTIVE: Given a printed centigrade and fahrenheit thermometor
scales the student will fill it in,

ACTIVITY 2: 'The student will fill in the attached table.

Suggested matorials:
Worksheet and pencil

‘ Directions to student:
Look at the attached printed scales. Five various levels
B through F are designated by arrows, The answer for level
A has been tabled for you. Round off the measures B
through I’ and complete the table.

203,

CENTIGRADE FAMRENIETT
TIC0 e -+ 2L Complete the chart.
) boiling point
2 t
]’ —— Fm,«,..-- o
\ T —— ’i
Centigrade Fahrenhei®
TS 01’ i 167' C e e e e e s m—— - o o e -....»...g.‘...
! A 0’ 327
1 E B
e mmmaes - > T .. --
50” ) I 122( C_—T
Y * D
L TR NI SN
\ ﬂ ®
e .. - e
e == 77 : |
b '
£ L ' A
1 C N - “
o . - w1
; ¥ )
Q ‘ . A ‘ ‘ -
Eﬂgg; Vo L 92 freezing poinrt
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Suggested strategies: 9 : : o

The teacher could develop the formula F= 5 C + 32
by finding the ratio betyeen the distance of 180° on the
Fahrenheit scale amd 107" or the centigrade ( 180 ) .

100
There is a corresponding ratio for the Lntervals shown in
the 111ustratlon on page 161,

=45=9
1oo 25 5
The ratmo of centigrade to F&hrenhelt is 1%9 for the
180
entire distance from freezing to boiling peints and 25 or 5

55

for the intervals shoun which gives the formul;:

3
C= 9 (F - 32)

™ -
Lo
[
-



COMPETENCY: Predict the possibllity of simple events occurring.

206,

CBJECTIVE: Through the use of simple davices the student should
demonstrate and predict ihe probability of simple events
occourring, - : '

ACTIVITY 1: Using coins to determine probsbility

Suggestad materials:
1,

2.

3,

Pennies or other coins to be differentiated from one
another (enough for evory 2 students).
Transparencies for teacher to show direction of
activities., (For this activity see worksheet A, )
Small baby food Jurs with lids or other containers
that can bo used fer a shaker,

Directions to student:
1.

2.

3

Shake 2 coins in contuiner and read and rocord results
(heads or tails) of coins in container, Do this

100 times, _

Shake 3 coins in container and read and rucord resulis
(heads or tails) of coins in container, Do this

100 times,

Find probability of results of 1 and 2 abova,

Suggested stratecies: (for teacher)

1

Suggest that the ' teachier should define probability as

FROBABILITY = Succassful triesg = S.T

magm—

Total Tries Te T

Stress that the collection of . this statistical data

is necessary to predict probability.

Direct studoents in analyzing data from their
experimentation and determine probability.

Direct students to analyze the statistical data obtained
from their experiments, Also stress the mathematical
aspect and de-emphasize the idea of gambling.

Have students work in pairs.

ACTIVITY 2¢ Using dice to determine prebability

suggested ma erials:

2
o

o

dice (pair for every 2 students)

A sel of large dice for teacher visual aid
Transparcncie« for teacher to show "directiion of
activities. (For this activity sce workshocets B and C)



e
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o Directions to student: :

' ‘ ' 1. Roll single die fifty times on top of the desk and
record results, :

. 2, Find the probabilltr of resulis.

. 3. Roll a pair of dice 120 times on top of desk and
resord the results. :

4, Find the probability of results.

Suggested strategies: (for teacher)
) 1. Suggest that the teacher should define probability as:

PROBABILITY = Successful tries = S, T,

Total {iries Toe'ls

2, Stress that the collection of this statistical a@ta
is necessary to predict probability.

3. Direct students in analyzing data from their
experimentation and d-termine probability.

4, Direct students to analyze the statistical data
obtained from their erveriments. Also stregs the
mathematical aspect and dse-emphasize the idea of
gambling, '

5, Teach students how to analyze the.gano of dice
(large dice and transparencies suggosted for this

B instruction).

N - 6, Hava the students work in pairs.

ACTIVITY 33 Using a deck of playing cards to dotermine probability

Suggested materlals:?
1. Decks of playing cards (enough for a deck for
every 2 students.)
2. Trancparencies for the teacher to show direction of

activities.

Directions to students
l, With a deck of p1~y1ng cards, predict the probubiliiy
of drawing:
l. a spade
2. an ace
3¢ en elght of hearts
L, a black card
5., a black ten

Juppested strategies: (for teacher)
1. Suggest that the teachor should dofine prcbhability as:

PROBARIIITY = Suceessful tries = 3,T.

A Total tries T,T.

2. Stress that the collection of lthis statistical
data is necessary tc predict probability.




3.
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6.
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Direct the students in analyzing data from their
experimentation and determine probability

Direct the students to analyze the statistical data
obtained from thoir experiments. Also stress the
mathematical aspect and demoihiphisizdl .the 'idea .of
gambling, .

Consider the above procedurcs as a pattern for
further experimentation with the deck of playing
cards.

Have students work in pairs

ACTIVITY &4: .Using a set of colored objocts to determine probability

Suggested materialss.

1e

2.

Three sets of different colored balls or different
colored objects and containers to be used for random
selecticn (enoush for every 2 students). The coutainse
should be opaquée and capable of handling the sample
objoctis,

Transparcncics for tho teacher to show direction of
activities..

Diroctioneg to student:

L.

With a ‘container of 4 blacic objects, 5 white sbjscts,
and 3 red objects, predict the probability of '
drawing: (considering replacement of each objoct

after it is drawm)

l, OCne red object

2, OCne white object

3. OCne black object

L, OCne white and ouo red object

5. Cne vhite,; ono black,; and one red object

Suggested strategiost (for teacher)

L.

Suggest that the teacher should define probability as:

FROBADILITY = Succesrful tries = S,T
l\

[

- amepoas
T

[ ]

Total tries Te

Stress that the collection of this statistical data
1s necessary to predict probability,

Cirect the ‘students in analyzing data from thoeir
experimentation and dstermine the probability
Direct the students to analyze the statistical data
obtained from their expeviments. Also stross the
mathematical aspect and de-emphasize the idea of
gambling,

Considcr the ahove procedures as a pattern for
further experimentation with the colored ohjectrs,
Have the students work in pairs,

£y .

2
‘-*I.d"
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. , | Worksheet A 209. !
Possible outpomes when shaking two coins in a ;ontainer;
H H T T
H T #B T
(uestion that may be asked:
l, Uhat is the probability that two tails will ocecur?
2, Whal is the probability that one head will occur? -
3. UWhat 1s the probability that at least one tail will occur?

4. VUhat is the probability that oans or more heads will oceur?

Possible outcomes when shaking throe colas in a container:

~3

H H ®BH T T T H
. . g B T T B T T H
o H T © T H H H T
Questions that may be asked:
l. Vhat is the probability that two heads will occur?
2. What is the probability that at least two tails will occur?
3. Ghat is the probability that two or more heads will occur?

n

4, What is the probability that at least three tails will ocecu~?

f).’) -

l.,,.,_.
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. ‘lorkshoot B

The Possibille arrargements coming up in one roll of two dice

1 2 3 b 5 6

L@y @ W s @5 (L8
2 | @D (22 @3 @B (2,59 (28
G (3,2 (33 (38 (3,5 (3:6)
(D) (1,2)  (5,3) (B (5,5 (4,6)
1) (5,2)  (5,3) (54 (5,5 (5:6)
(6,1)  (6,2)  (6,3)  (6,4)  (6,5) (6,6

o W & W

The sum of the faces of the two dice

+ 1 2 3 & 5 6
| 1 2 3 L 5 6 7
2 3 L 5 6 7 8
3 4 5 6 7 ¢ 9
b 5 6 7 6 9 10
5 6 7 3 9 10 11
5 7 5 1 1 1°

cl
Co
'
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Worksheet C

The sum of the faces.of the two dice

+ | 1 2 3 _4 5 &
1 [z 3 & 5.6 7
2 ﬁ % 5 6 7 8

3 b 5 6 7 8 9

" 5 6 7 & 9 10

5 6 7 8 9 10 1 ‘
6 7 8 9 10 11 12

The probability of outcome

Nurber 2 3 L 5 6 7 8 9 10 1] 12
(outcome)

“requeiicy Ly 2 3 b 5 6 5 4 3 2 1
P {N) 1/361/18 1/12 | 1/9]|5/36 | 1/6} /36| 1/9 | 1/12|1/18|1/36
Probability

In the game of dice~=~-=on the first roll, if you get a 7 or 1l
you wing if you reoll a 2, 3, or 12 you loose, Should you roll
any other number (4, 5, 6, 8, 9, 10) on the first roll, that
number is known as your "point."

You then continue to roll the dice until you come up with your
"point" or the number 7, If ycu roll your "point" before you
roll a 7, you win, however, if the 7 comes up before your "point.,"
you loose,

BERED
e . w kj
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COLIPETENCY: First steps in business arithmetic. Determining
the weekly and biweekly wages.

‘I’ OBJECTIVES: Given the hourly rate and the number of hours worked.
during a week, the student should be able to determine the
weekly and biweekly wages.

ACTIVITY 1:

suggested HMaterials:

. Multiplication tables
. 2. Blank "Payroll Checks"
3. Play lloney
4, Teacher created problems
5. Student workbook Page 1
6. Student homework sheet

Directions to Students:
1. Discuss with your classnates the job opportunities
around . your area.
2. Talk about government (civil service) and non-goverrnment
(private firms) jobs.
suggestions: A, Payroll periods B. Minimum wage
Note: When you earn an hourly wage, you are paid only for
the hours you worked. A salary is a fixed amount,
usually yearly, that is paid a persor. to do a job
to the best of his ability. A teacher is paid a

salary.
'I’ 3. To find the weekly earnings, multiply the hourly rate by
the number of hours.of work during one week.
Look at this example:
Anvoralk worked 15 hours in one week. Her hourly
rate is ,1.25. I"ind her weekly earnings.
Observe: (.;1.25) hourly rate x (15) hours worked.
Solve: 2Ll.25
x 15

025
125
G18.75 Tnes:  Ueekly earnings: ..18.75
4, lLook at this example:
Finl the biwaekly earnin~: of a person who works 30
hours a weck uzing the following hourly rates.

S ’ . . . e
e oD 8L v, ..3.,05

demindors bl omeans two. Lo biwecekly means hanpenins
once avery two weeks, To f'ind the biweekly ecarmings,
we find the wveekly earnings irst. “hen we multiply
the weekly earninge by 2 (2 weeks) Lo find the biweoekly
aTe SN B YRREIIN

P sesayerr, - e
BT I G S

a, (2,88 hourly rate x (50) hours of uork it one oo,

Colve s se 8L (hourly rate)
_x 3e (hours of work dnring cns owe)
85,00 (weeicly earning.)

)Y

24
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Now we take 385,20 (weekly earnings) and multiply
i1t by 2 to find the biweekly earnings. '
"w85.20
X 2

170,40 (biweekly earnings)

By following the above example, find the biweekly
earnings f'or Part B, Example 4.

Take workbook pages 1 and 2 and follow instructions.

Check your answers by exchanging paper with your
neighboring classmate or a friend.

If you have difficulty, raise your hand and ask your
teacher or any student who understands the concept.

When you finich and have your answers corrected, thon
start working on your homework.

Suggested Strategies:

h]
- .

2.

solve a problem on the chalkboard and explain how to
compute the weekly and biweekly earnings.

llake up problems at a different level of difficulty
for the students to further reinforce the learning
concept. ’

Try to get to each student and to help each one
individually.

Check the students' answers by sending volunteers
to solve problems on the chalkboard. Let the class
correct the student at the chalkboard.

Tne students will be more interested in what they
are doing if they understand wny they are doing 1it.
Discussion Questions: a. Why do people work?

b. Is it interesting to compute your own weekly and
biweekly earnings?



Student Workbook, Page 1 214,

NAME

Go over the sample problem with your teacher.

SANPLE PROBLEIM: Find the weekly earnings.
Hours worked --- 28
- Hourly wage =—--- 1.80
To find the weekly wages, we multiply the hourly rate
by the number of hours of work. So, we multiply (41.80C),
the hourly rate by (28) hours of work. Thus: - _
x 28
1440
360

250,40 ilcekly earnings

Now solve these problems. Find the weekly earnings of a
person whoe works:

l. 35 hours at 2.30 an hour.
« 31 hours at ;3.05 an hour.

. 39 hours at 34.10 &n hour.

2

3

4. 331/3 hours at %2.84 aa nour.
5. 37 1/2 hours at ,3.00 an hour,
6

. If a perron works 40 hours per week, what is his weekly
pay at each of the following hourly rates:

a, $2.50 a. b, $1.95 b.
c. 43.80 c. d. 35.65 4.
e, ;p4.75 G,

7. If a person works 30 hours weekly, what are his biweekly
earnings at each of the following hourly rates.

a, 51,80 &
b, ,;3.50 b.
c. ;2.65 C.
d. 4.20 d.
8, 52,45 e,

()()b;

fo o

-



Student Homeword Sheet 467 | 215,
NAIE ; |

1. List several occupations arourd your area in which wages
are paid on an hourly basis

ae.
D
C.

de.

" 2. How often do government employces get paid?

3. Write a paragraph explaining easch of these terms: Overtine,
time-and-a-half, double time,

Yoy e

rv



COMPETENCY: Use adders and/or ealculatérs to solve addition,

216.

subtraction, multiplication, and division problems, .

OBJECTIVE:

ACTIVITY 1:

To be able to add a series of one, two, three, or more
digit numbers with an adding machine.

%

Suggestéd materials:
Monroe-Victor adding machine for each student or group,

Directions to the student:

!

tape ‘

Adding:
1,

Beginning to add a series of numbers with an .
adding machine, always clear the machine first
by pressing the T (total) key.

Now in adding a series of numbers, press the
appropriate keys for the first addend and upon
completion of this task, you then must press ths
key on the adding machine which represents the
operation you are doing, which is addition.,
Therefore, press the + (plus) key. One will
continue to repeat the same operation with the
machine until you have recorded ali addends in the
given problem,

After recording all addends your next task is to
find the sum, Therefore after recording the
last addend and pressing + {plus) key, you then
press T (total key) and the result will be the
sum of the series of numbers you recorded in the
machine,

Examples Addition

- et a1

74+ 5+ 13 =
—_— Enter'-«mm-g Press — \7 prints
7 + on
' ' ’ tape
é_,__-gm;rints ¢ IF:EE;\ ¢ Enger]

13 prints| ———-3 |Press ——% \ Sun of 7 + 5 -y (EM(I \
on T + 13 prints ———

on tape

228



. Suggested strategles:
' . A workshoot could be given to students on adding wholo
nunbers,

ODJECTIVE: To be able to add decimal, numorals.

Directions to the student:
Remember to find the decimal numoral with the greatest
amount of digits to the rlg,ht “of decimal point to

determine how to positlon your numbers on adding
machinc,

Ezamplo: 5.02 + 6,3851 + 82,041 =

lhe pgroatest amount of digits to the right of tho decimal
po:nt in the example is reur (appearing in the numeral
6.3851). ‘Thorei'oro. ono must always maintain four digits
in each numeral one entzrs to the right of the decimal,
For example, the first numeral 302 rast be entered as 52200,
Please taka note that you do nst enter a decimal point

on an adding machinej you nuut do this upon totaling

your answelr',

L2
~
12
2
CJ.

A

= [Press|———>/ Ditor Y= [Pross |—\ 50200 ]
, T 4 \ 50200 + prints on

\_tere_/

-

!Pressl 4_,( inter M__ 63351 ( zPr l Fntor *
.+ PV wpoblo \prlnts oh \ ——’\3232}_ /
_tapo —
—3 'E’?‘s‘?‘--ﬂ Sun of 20700 + J-—--- > [ Locate [~ !
L T 63351 + 820410 ’idecj.mal
e prints on . point
\ P boint
prostel strategiess
Give docimrl muierals to addy alse arranee oo
mmarals verticalls aned hertaenialle,

224
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”. CBJECTIVE: To be able to subtract whole numbers and decimal numerals,

Directions to the student:
865.3 = ','»‘_2.08527 =

Pleasa reofer to Activity 2 for directions on handling

decimals for addition as same pr:mc:l.p'l.es apply in
subtraction,

( Start '—-";" Press [=————% Enter YV - | Press > 86530000
' P 86530000 } |+ Prints
- - on
tape

i g o gAema wk

Press zﬁ.,_._..,__ 7208527 / | FTCSS ._.e’...,_..“-. Ehter
T \ Prm‘ts/ & L""“:'"‘.] . 7208)27
on /

\_tape /

e e st

T m—_

Difforenco /[

\Xi 86530000

and 7208527
rints on

'\tape

® v

" lLocate \I.__,g,;;, (Tnd
Decimal ) re—
point /

R -

\

2 gt




Example 2:

R5 = 1l6+8 a?7a«ab5+l=

( Start) Press
: T

~-

219,

Series of combined addition and subtraction

P g

t > Pr
—_— Ek?:ser I iss‘

pr.mts “*""""“'}" (
on
‘tape

O S —— W—

" .
prints (

tape

T

Press Press

PlGSS!

Aswver of ——-7{ _Ind )

25-16+8-7.,5

Prlntb on
tape

Sppested strategiess
Worksheets could be made up on the following:

1.

Fw N

.

spending money

maintaining a chacking account

budget

verbal problems which the student will read an’
determine whether to press the + or - key after
entering number,

units of measure (Inglish as well as metric)

231

W



220,

OBJECTIVE: To be able to multiply, where multiplier is a cne digit
numeral with the adding machine,

Directions to the student:

8x6=
[Stert i kY prgss » -y ( Enger .| R:;Z:: .
' \ . Key
Product of [ , ' *ess | Press 4§ remain depresci.g
8 x 6 N LM-T P this key until machine hasg
Prints on - printed the number 8 on

tape tape 6 tiines,

/———' saamd

Suggested strategies:

. Multiplier should always be one digit

+ Work with costs of items. Make a chart where
the students multiply then add totals,

3. VWork with invoices

1
2

OBJECTIVE:  To be able to multiply two, three, or more digit nunbers
with adding machine

Directions to the student:
Exampla: 45 x %4 =

One could enter 45 in the machine, then press the repe-l
koy and then depress the + key until 86 "45vs" appoar
on the tape., This, however, would require too much time,
$0 let's analyze how one ecan multiply with the machine
vith fewer operations,

h5 % 86

Ls x (80 + 6)

(45 x €0) + (45 % 6)

(45 x 10 x &) + (45 x o)

(45 x 10) x 8+ (k5 x 6)

(450 x 8) + (45 x 6)

b5 x 36 is the same as (W50 x &) + (45 x 6)

()f),)
by .-
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Operation A: &5 x 6 =
Enter 45, press the repeat key, then press the + koy,
remain depressing this key until 6 w45°s" print on
the tape. '

Operation B: 450 x 8 =
How can I enter 450 in.the mechine? Your machine
still has a memory "45", so enter a zero and now the

machine has 430 in memory. I then press the + key

(you still have to ropoat key depruoss) and remain
deprecsing this key until 8 "4507 s" print onn the tape.
Then p.ass the total key; the product of 45 x 86 printc
on the tape,

45 x 86 =

(btart. }“‘“‘“*“‘} Press > | Enter .. |[Pross revual

—— T 45 -~ t kﬂV |
Pross +, remain depressing Enter ] , Press +4 remain do-
this key intil machine has L1 0r0 | < pressing this key
printed the number 450 on until machine has
] tepe 8 times., printed the number

i 45 on tape 6 times.

|Press | \\ Froduct of 45 x 5,3/__._3? (ind |
! / . \.__...___(
‘ T \\ prints on tapn

PR Y UUpi - —————— oty o . st

$y«

AR
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Multiply 578 x 378 =

w

222, .

Press
T

7

\

|

{

|

Press +, remain depressina
this key tntil machine hag
rrinted the numher

taps 7 timegs

[HAS R

.\J/

Mter ) [Press
578 Repeat
Key

T

}

Press +, remain depressingl

this key until machine ha:

4 printed the number 578 on

tape 8 times |

. 2 v vy S—

5780 oa

Proauct o
578 - 37

rrints on
tars

—I o e
L

_End .

e~ o

f

7

—

Intar
Zoro /

’

-‘;,

W

[ 34
b )‘7

Fress +, remain depressing |
this key until machina hz«
printed the nuwber 57800

on tape 3 times,

Cey
gt

>
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Example 2
6% of 1253 is

Rowrite into arithmetic sentences it becomes
1253 x J4b =

" Start ) > | Press — Ehtcr‘\h, . | Press
T X 1253 -7 | Repeat
| 3/
: Key
Enter l/ Press +, remain dopressiug
Zero K this key until machine has
e printed the nunber 1253 on
tape 6 “imes,

W
Press +, remain depressing
this key until machine has

printed the nurber 12530 on
tape 4 times.

o
s
2]
G
1))
«

Loy ' e ————
End ) -1/, Locate \ & Procduct of
— 7 decimal 1253 x 46
o point \Prints on
e et nt a4 vt

tape
\_

Suirrostod stratogies:
Worksheets could be made up of the folleowing dten:,
L. whole numbers
e decimal numbers--iayrolls
3. rpoercentages-cales taxy retirermty social sesmielio
interesty invesinments,
h, pairellss-ccrering the above thra. itens

[RETY



CONPETENCY:

OBJECTIVLSS

ACTIVITY 1:

‘ ' 22k,

Write simple sentences showing the relations =, <, >,
for two givon numbers,

The studoent who succossfully completes this unit. should

be ablo tos

l. Supply the missing rolations to make given number
sontencos true,

2. Supply the missing element or number to make given
nunber sentences containing the relations true,

3. Supply the missing operation to meke given number
sontences true, .

4, Determine whether sentences containg =, <, >, or
their negations are true or false,

To achieve the above ohjectives; the following activities
ara proposed:

Suggorted materials:

Cne keam balance per studenty washers,

Dircctions to the student:

axtmnl s

L-A, Fill in the blanks below with <, >, =,_f s CI fj.
Place washers on the hooks on the left side of the
balance beam for the numbers ecn the left side of the
blanks and washers on the hooks on the right side
for those on the right,

e S,

Y 7N

|10 9 &

ternm
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o If the balance tips You may place tho Which meanc
‘ like this following in the blank
! 4 ' is less than
N ' is not greatsr
- than or equal to
\R\
e is preator ther
.
0 ‘:.f- is not less *han
P g
: or equal to
-
— is eaual te

Examples 3 + 4 9 Balanes tips like this: ) \\
N
[ )

Therefore: Meanea:

3+ 4 is less than

@]

or 3+ h [_ 2 is not mreater than (r cqual o

g)lzlﬁ!
e o f
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‘ 1, 7 5 la
2, 4 8 2, -
5 54 b 7 3.
4, 8+ 3 9+2 4,
5 2+ 5 8 S
6 2+ 344 10 6.
7e 9+3+2 8+ b+5 7,
8. 3xk 2 %5 8.
9., 2x7+5 hzxb+2 9,

10, 1+2+3x4___ 3%5 10,

ACTIVITY 1-B:

0 Directions to the students
Fill in the blanks below with whole numbers.,
Place washers on the hooks on the lof't side of the beam
balance for the numbers on the left side of the relation
( <y >, =, £ } ) and washers on the right side for thosa
on the right. Use the smnllest possible numbor./\\

Lxample: 3+ L4 fp 246 Balance must look likN \
: i j ’
o o7 \\
z- -
l, . - — AN
AR ‘/»J-Z/I./«Svl < /gr;j / \\'\
é 4[ / ‘.‘ L ! .- \
o/ RS 18] Mote: 3, 4, ete, alse work,
e tut, 2 is tho enallost numbor,

SRS




TR
227. _

1. 2+3<1+ 3

"2 7+ 3= + &

3 9+3FL5+

Note: < means loss than or equal to,

be 7+525 _____+6

5.. 5x3} x 8 .

Fill in the blanks below with the largest possible whole number that

will make the sentence true, .

6 S5+7>_____+2 %

7. 3+ 0L 5+

Note: > means greater than or equal to,

8., 6+ 5>34+ !
9. 5+ 3f£7x
0., 5x2+4>3x + 6

L

Fill in the blanks below with an operation symbol ( +, =, +, x) which
will make the sentence true,

11, 3 b £9

12, 7 ____5<6
3., & ___ 72 f5
W, 7 329 2
L P O o I

+
es

Myrasted strate~ias:

This activity is desipned for independent study znd conl
be used for review or reinforcement, TFrehlems can bao
rade mich more difficult, Irior work with a beam balune
is desirable., "ear btalances can be easily iw~de usin-
rulers with nuils vlaced at the numbers, Do not nake
therm too sensitive. [f the beam balance is new to t}
stiudenty, allow him tive to "mess around¥ uwiilh i,

2y
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- ACTIVITY 2;¢ Possession _
"~ A game involving inequalities

Suggested materialse
Twio decks of cards are useds One deck consists of
four sets of numbers from 1 to 10, For this deck, a
regular bridge deck with the jacks, queens, and kinzs
removed may be used with the aces counting as 1. The
second deck consists of 10 eards on which are printed
the relations: =, #, <, <, >, >, £, #, £,  , respectively.
Sixty toothpicks, buttons, beans, or scme such objects.

Objoct of the game: -
‘ Tho first player to possees thirty toothpicks is the

vinner., Cther ways for determining a -winner might be:

l. & definite nubar of toothpicks other than thirty

2. a time llmit where the player possessing the most
toothpicks at tue end of the time is the winnor

3. a specific number of hands (the player possessing
the most toothpicks at the end of these hands wingz.)

b, when one person has all the toothpicks

Number of players: 3, 4, 5, or 6,

Rules of the Game: Version 1.
l. Evenly divide the toothpicks among the players.

‘ , 2. Each player draws a playing card to determine the

dealer, High card wins the deal.

Shuffle the 40 playing cards and 10 relation cards.

Place the relation cards face dowm in the center of

the table, '

Dsal out one playing card to each of the players

inceluding the dealer,

Turn over a relation card,

The dealer then goes to each player in turn and

using his own playing card as the left side of a

relation, the upturned relation card, and the other

pliyers® cards as the right side, determines if tl»
sentence is true or false,

d. If the sontence is true. the player must give the
dzaler one toothrink, I1f it is falss, the dealer
Fives up a toothpieck to the player,

9. 1f the dealer makes a mistake in detormining vheiha:
the statemont is truc or false and is caught Ly the
player he is eomparing with, he must forfeit tuo
tootaricks to tnat player,

10, After four deals, the deal is thon passod to the
player on the lefi; who shuffles bhoth the plavin;
and relation cards and continues plav, \

1. The relaticn carde may be shufflad anvtime a nlayer
requasts it and rust be reghultled overytive 1 new

dealer starts,
L'y If you are out of tacthpicks, v wa out of the - -,

~3 O wn LW
.

g 1)
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. Rules of the Game* Version 2,

‘XChange only number 5 as follows:
B 5« Deal out two playing cards to each of the players
\ 1ncludlng the dealer,

Rules of tho Game: Veorsion 3.
Workes well for older students and creates a lot of excitements

Directions to the student:

l « 6 as in Varsion 1,

7. After seeing his playing card, the dzaler’s playing
card and the relzation card, each player decides
how many toothpiclks he is willing to risk (from
one to five), These he places on top of his playing
c:.rd
Each player including the dealer is dealt one
mora card, face up.

9. The dealer now proceeds from player to player as in
Version 1, using the sum of the two cards.

10, If the sentence is true, the dealer picks vp the
toothpicks placed on the card, If it is false, he
rmust match the number of toothpicks on the card
from his own pile,

' Murbers 9 - 11 in Version 1 conclude this version,

co
.

Suggested strategies:
This card game is designed to be used to review and
reinforce an understanding of the equality and inequality
relations, It has a lot of versatility and can be
quickly adjusted to the ability of the students by
adding new rclations to the f{irst deck or by replacing
the natural number cards with rational numbers,
irrational numbers, etec, Instead of toothpicks, points
may be kept on paper for each trick wen.,

Bnt:  This game works very well with pennies.




